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“Onines res oreatoS sunt divin® sapionti® et potonti® t/cstes, cliviti® felicitatis 
hutnau®: — exharuin usu Crwktoris ; ex pulcliritudine sapimtm Domini ; 

ex cR(3onomi4 in ocmaervationo, proporbione, reiioFationp, potmtia majostatis 
eluoel. Eamm ifca<|ue indagatio ab hominibus sibi roliobis semjier restiraata; 
4 verb eruditis ot aa)nentibu« semper excult'i ; mal6 doctis ot barbaris semppr 
inimim fm't.” — LiwN^tm. 

“Quel quo soit le prineipo de la Tie animalo, il ne faut qu'ouTtir lesyeux potir 
voir qu’ello csb le chei-d’apiivre do la Toute-puiasanct>, et le but ampiel se rappor* 
tent toutAH ses operations/* — Bhucknuu, 7%Sfjrk du SysUm Animal, Leyden, 
1707. 

. . • The sylvan pow^ors 

Olwy our summons; from their deepest delji 
The Dryads eonie, and thrown their garlands wild 
And odorous Ijrauchcs at our feet ; the Nymphfc 
Tlmt press witli nirnblo stwp the inountaiii-tliyme 
And purple heath -flower come not efnpty-handed, 

Hut Bcatfer round ten thousand forme minute 
Of T civet mo88 or Hohon, torn from rock 
Or rilted oak or oafcrn deepW^ the Naiads too " 

Quit Ui|ir loved nfxtivo stream, froi#'wbo8e;4»iot>^ 

They crop ttf lily, niiJl each aedgo and niiJi 
That driitka tlie rippling tide: M frozen polea, 

Whifive p^5ril waita the bold »dveni1iyer*H tread, 

The burning sands of Bomeo'limd Dnyitone, 

All, all to UB unlock their aeoret etoros ■ 

And pay their cheerful tribute. 

J. Tayloh, Norwich, 1818 . 
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I. — Ohs^rvations on HackeVs Gaatresa Theory. 

By Dr. W. Salensky^. 

[Plate V.] 

Haokel’s investigationB on the Calcispongiee, which are 
bifought together in his admirable monograph, have led him 
to a theorjr to which he ascribes great importance for the con- 
ception of the phylogenetic relations of the types of animalsj 
and which he calls the Oaetrcea theory. This theory was first 
l^tesented in its chief features in the portion of the monograph 
treating of developmental history ; but Hiickel has since pub- 
lished a special memoir upon it and expounded it much more 
in detail and with relation to the germ-lamella theory f. 

In Its principal features this tlieory may be summed up 
iwy shortly* it consists chiefly in the statement that in the 
ontogenetic development of all the representatives of tlie vari- 

e Translated hr W. E Dallas^ F.L,S., lirom the Archiv fiir Natui^ 
ge«*iohte » 1874, up. 187-174. 

t Hack^l, * Die (FaatraBa-Theorie, die phylogenetiscbe Olassifleathm usid 
die Uotaologk der Ktimblhtter/ 

AHnk rife Mag. N. Hist. Ser. 4. Vol xv. 1 



2 Df. W, Salenaky on HUckeVs Gastraea Theory. 

ous types of animals an embryonal form occurs which possesses 
an elongate-oval shape, consists of two layers (exoaerm and 
entoderm) . and encloses a cavity, the stomachal cavity. Hiickel 
discoverea a larva of this construction in the Oalcispongiao and 
called it the Ocwtrula,^' 

^^From the identity of the Oastrula in representatives of 
the most different types of animals, from the Sponges to the 
Vertebrata,” Ilackel deduces, in accordance with the bio- 
genetic fundamental law-, a common descent of the animal 
phyla from a single unknown stock-form, consiructed essen- 
tially in tlie same way as the Oastrula : the Gaatrwa^^^. 

In the monograph of the Calcispongim, however, Hiickel 
adduces but few facts in evidence oi his theory. lie indicates 
only a few animals in which, in his opinion, this form occurs 
in the cycle of embryonal forms. It would naturally be ex- 

S ected that in the memoir subsequently published and B})ecially 
evoted to this theory such facts would be carefully cited ; but 
this is by no means the case. AH that he has done for the 
factual establishment of the Gastrtm theory is that he gives 
eight partially diagrammatic figures, and, in the case of certain 
types, mentions some animals in which the f7a.«>^rufot-stage is 
supposed to occur (see ^ Die Kalkschwiimme,’ Band i. p. 467, 
and ^ Die (iastra^a-Tlieorie,’ p. 18). The new additions to 
the facts indicated in the monograph of the Calci8|)ongi{B relate 
to various types of animals. According to the monograph, 
among the Vermes the Grw^rwZa-stagc occurs in Phoronu^ Sa^ 
oitta, EuaxeSy Ascidiay (fee., and according to the Gaatrma- 
Theorie” in the Platyclmintha (Turbellana and Trematoda). 
the Nematelmia (Nematoda, 8a(Titta)y in the Bryozoa and 
Tunicata, in the Gephyrea and Annelida {Phoronia. EiuixeSj 
LumbricuSy Ohaetopoda). Of the Echinodermata, Iiackel, in 
the Qastrea-Theorie,’^ cites, besides the Asterido, tlio Holo- 
thurida. Of the Arthropoda he says^ in the monograph, 
Embryonal forms which are easily derivable from t^ie (fas* 
trula occur also among the Arthropoda’^ (Crustacea and Tra- 
cheata). In the Gastrflsa-Theorio " he gives the figure of a 
Oastrula deduced from the earliest developmental form of the 
Naupltus. In the MoUusca, the Oastrula is confined, in the 
monograph only, to the development of Limneeus ; in the 
GastrasarTheorie the Oastrula appears “ to be widely dif- 
fused in the classes of Bivalves and Univalves," Among the 
Vertebrata Httckel cites only Amfhioxua in both works, al- 
though he remarks that the continuity which exists between 
the ontogeny of Amphioxm and the other Vertebrata leaves no 


* Die KallcschwRuime, Band i. p. 467. 
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room to doubt that the ancestors of the latter also, at earlier 
periods of the earth^s liiatory, passed throng the Qodtrula in 
the commencement of their ontogenesis/’ Of course this can- 
not be proved by facts. 

If the theory be correct it must be in accordance with the 
facts and explain them. If it is of ho much Hignificance in the 
elucidation of the phylogenetic connexion of animals, we must 
expect: — 1. That the GaMrula-Hto^a should actually occur very' 
frequently in the ontogenetic development of animals ; or if it 
is not of such general occurrence (tor example, if it is over- 
leaped in the ontogeny of certain animals) some of the conse- 
quent phenomena and the analogies in the development of 
different animals must at once show us that this stage really 
formerly existed and has merely been overleaped. 2. If the 
theory is of so much significance for the elucidation of the true 
interpretation of the ontogenetic import, the development of 
those animals in which the (7a«tru/a-stage does not occur as 
such must be deduced and elucidated from this ; for the im- 
jiortance of the Gcistrcea theory is by no means proved only by 
our detecting the (?a^^rMfct-8tage in some representatives of the 
different types of animals. What is required of the Oastrea 
theory must therefore consist (1) in the actual proof of the 
occurrence of the (?as^rw//e-stage in the ontogeny of different 
animals, and (2) in the actual i)roof of its significance in the 
explanation of the ontogenetic phenomena. If this were the 
case, all complicated phenomena with which we are acquainted 
by observation must find a much better explanation in this 
theory than in previous conceptions. 

Let us turn first to the facts which, according to HUckel, 
demonstrate the occurrence of the Gew^ruZa-stage in different 
animal t 3 q)es. 

1, Factual demonstration of the Gastrasa theory. 

The Oastrosai^ defined by Hlickel in the following words:— 

The Gastrcea is a spherical or elliptical body, with a stoma- 
chal cavity and a mouth-opening, the stomach-wall of which 
is formed by two different celUlayers^ the inner^ non-vibratile 

E istral lamella or entoderm, and the exterior, vjbratile dermal 
melk or exoderm,” This definition is so clear and distinct 
that we may at once recognize the t^cwfrw/a-stage if it exists 
in the ontogeny of an animal. 

Let us commence our revision of embryological facts with 
the ontogeny of the Coelcnterata. That in these the Oastrula^ 
stage is remarkably widely diffused and plays a very important 
part follows h priori from the fact that the Coelenterata 
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(hydroid polype, spongeB), even in their developed state, di- 
verge very little from the Oastrera form. But even in this 
animal type the Ctenopliora are distinguished from the other 
Coelenterata hy some very impoi-tnnt embiyologieal pheno- 
mena, since in thorn, according to the well-known investiga- 
tions of Kowalevsky^, the gasiro vascular system is first pro- 
duced from the exoderm in the form of a solid cellular cord or 
of a cylinder, which only acquires a cavity at a later period, 
after the meridional rings are indicated. The very imjwrtant 
objection which this ease offers to the Gastrwa theory consists 
in the fact that it cannot be referred to either of the two modes 
of development of the Ga^trula indicated by Ilackel, and that 
here no ^r^wi'rw/a-stage exists. 

Vermes , — “ In the stock of the Vermes the Gasfrnla (the 
so-called ‘ infuaoriiform embryo ’) occurs sometimes in exactly 
the Bame, sometimes in a more or less modified form in the 
Platyelmintha (Turbellaria and Trematoda) Jn the Ncmatclrnia 
(Nematoda, Sagitta)^ and in the Bryoiioa, uephyrea, and Ax\- 
nelida Eu(jureSj Lvmhricvsj (Mimtopoda).’’ 

From the fact that embryos of very different organization 
are comprised under the so-called ‘‘ infusoriiform embryos,’’ 
we may assert h priori that thc^se embryos are like the (}a»^ 
trula m some cases and different from it in others. 8uch 
differences often occur between the embryos of one and the 
same class of Vermes, as, for example, between the various 
Trematoda. In some of the digeneous Trematoda, the mouth 
and intestine Imve boon demonstrated in the embryonic state ; 
in others (and indeed in the majority) they have not. In the 
subsequent stages of development, as is well-known, the redia 
are distinguished from the sporocysts by these characters f- 
The devohipment of the monogeneems Trematoda is so little 
known that we are not at present in a position to say, from the 
ascertained facts, whether or not a stage resembling the Oaa^ 
tnroea occurs in these animals. The most complete investiga- 
tions in this direction, namely those of E. von Beneden J, 
Zeller §, and Willemoes-Suhm |L furnish so little information 
as to the embryonic history of these Trematoda, that we only. 
leam from tliem the fact that the animals on escaping from 
the egg already possess all their organs (except the sexual 
organs). 

• Mto. do TAcad. Imp. de St. PdtGrsb. tom. x. 

t Louckort, ^ Dio meuflchlichon Paraaiion/ JM i. p. 401. 

X *<Hocherches8ur la composition et la signification del’oeuf,” M4moitos 
couronn^s do VAcad. Hoy. ae Belg. tom. xxxiv. 

$ Ibidem. 

II Zoitschrift fur wiss. Zoologio, Bd. xxii. 
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Of tlie embryonic development of the Turbellaria also we 
know very little ; and what we do know does not prove that 
these animals pass through a ^?a«iru/a-stage. As far as I know, 
there exist only two investigations which show thoroughly and 
in detail the embryology and especially the production of the 
organs, of the Turbellaria. In the memoir of E. van Beneden 
(Rcchorches &c.) the process of segmentation is chiefly con- 
sidered. The two other investigations are due to Keferstein* 
and Knappert f. According to the last author the vitelline 
mass unaergoes segmentation and then separates into a cen- 
tral and a peripheral layer, of which the latter, by repeated 
division, furnishes an animal lamella, which becomes converted 
into the body- wall with the muscular layer and epithelia, and a 
vegetative lamella, which is developed into the intestinal mem- 
brane. There is little in this memoir upon the production of 
the buccal orifice and intestinal cavity. Keferstein’s investi- 
gations agree pretty nearly with those of Knappert, as he also 
represents the body-wall and the intestinal wall as produced by 
the division of a layer, the upper layer. It seems to me, how- 
ever, that in the Turbellaria we may with great certainty as- 
sume the Oastrula-^iei^Q.j because in the sexually immature 
state they difler very little in their organization from the 
trula tj^ie. 

It is otherwise with Nemcrtina, in which, by the remarkable 
investigations of MeeznikofFJ, the earliest developmental pro- 
cesses have been elucidated. From these interesting researches 
wc learn tlie important fact that the larva is excluded in the 
form of a vesicle of one layer and that it leads a free life. 
According to Meeznikofl’ a vesicle of one layer is first produced 
from the egg of the Nemortian ; this l>ecomcs covered with 
cilia and then escapes from the egg. This vesicle then under- 
goes an introversion, which subsequently becomes differentiated 
into two parts, the anterior intestine and the stomach. Here, 
therefore, we nave a ffew^rwib-Btage. The Nemertina, how- 
ever, must be separated from the other Turbellaria, as they must 
be referred to the Ctelomati, and the others to the Acoelorai. 

Whether a Oaatrula form exists in the ontogeny of the Ne- 
matoda is not yet proved. From the researches of Leuckart § 

^ zur Anatomie und Entwickelungsgeocliichte einigar See- 

planarien von 8t Malo, 1868. 

t ** Embryog^nie dt^ Planairoa d’eau douce,” Archives N^erlandaisee des 
Sci. This memoir is known to me only by the reports of Keferstoin 
and liouckart. 

X Mdm. de TAcad. Imp. de St. Pdtersb. tome xiii. 

§ Leuckart, ‘ Die menschlichen Paraaiteii,’ Bd. ii. Lief. 1, p. 93, E. van 
Beneden (Booberches, &c. p. 102) regards the interior opaque mass of the 
embryo as nutritive vitellus j but this appears to me to be by no means 
provw. 
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we may suppose such a stage to occur in 8trongyhui jilaria 
and Cucullanus, In all Nematoda an embryo consisting of 
two layers is formed after tlie conclusion of the process of seg- 
mentation. From the outer layer is formed the body- wall, 
from the inner one the intestine. The production of the in- 
testinal cavity occurs at the time of the formation of the body- 
cavity. 

The researches of Kowalcvshy on the embryology of Sttgiita* 
estabbsh beyond doubt that in the embryology of this worm 
we may admit a -stage. 

The Htatemonts of llackel that a (?f//?^r«y7a-stage occurs in 
die Bryozoa do not agree with the known investigations. 
From the researches of Nitschef, (UapurMef, and MeeznikofF 
we know that at any rate in the Bicellarm (Buyu/a) no 
stomachal c^ivity is formed in the larva. As to the embryonic 
development of tlie Cyphonautru-likc larvfc, which, as is well- 
known, possess an intestinal canal, we have no information. 
In the p08t(3nibryonic developmental history of the Bryozoa, 
which has been better investigated than their embryonic de- 
velopment, wc find no state which has any resemblance to the 
OastruIa^Bta^, It is well known that here the intestinal 
canal (polypide) is developed in a very dilFerent manner from 
other animals. 

In die class Gephyrea, if Phorcytm is to be referred to it, a 
(?(W^n*io-stage occurs in that worm. 

Hilckel’s statement that Eudxes in its ontogeny passes 
through a (?a6ffru/^-8tage, is decidedly not correct. The re- 
markable investigations of Kowalevsky, upon which ll^ickel 
depends, best prove this. From the embryology of the Oli- 
gochceta we learn that cases may occur in which, in the same 
group of animals, one animal passes through a decided (?as- 
frufa-stage in its ontogeny, while another does not. This 
fact alone sufixciently proves that, in the demonstration of the 
Oodtrcpa theory, we can by no means be contented widi a few^ 
representatives of the animal types. The two Oligocliseta 
which Kowalevsky has selected as the subject of his researches, 
Eiiaxee and Lumbricus (the onto^ny of TMfex is like that 
of Euaxea) show very essential differences in their first em- 
bryonic stages. In Euaxea the segmentation takes place in 
the way which is so characteristic of some Vermes and Mol- 
lusca. After the first cell-division four large spheres of sejg- 
mentation are formed, uj>on which a great quantity of smaller 

^ ** Embryolorisclie Studien an Wurmorii und Arthropoden,” m Mdm. 
de I’Acad. Imp. de St. P<$ter«b. tome xvi. 

t Zeitschr. fur wise. Zool. Bd, xx. 

I Ihtd. Bd. xxl. 
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ones soon make their app^sarance. The former afterwards 
form the entoderm, the latter the dermal lamella. Between 
these two foundations of the gcrm-lamellte a third layer of cells 
is immediately produced, and this forms the middle germ- 
lamella. F rom this it follows that in Euaxes there is no stage 
which has any resemblance to the Gaatrrra^ and, indeed, that no 
such stage can occur, because the Gastrula should consist only 
of two layers. But here, even before the conclusion of the 

{ rocess of segmentation, all three g(*rm-lamella 0 are founded, 
n Lumhneys^ however, which is systematically very nearly 
allied to Euaxes^ a (^cw^rw/a-stage occurs. 

In the ontog(my of the ChaBtopoda there seems to be no 
Gas^n^a-stage. From the investigations of (^lapur^dc and 
Meeznikoff* it appears that, after the segmentation of the egg 
in the Chcetopoda, an embryo consisting of two germ-lamell«e 
is formed, and that this soon acquires the banda]or tufts of cilia 
&c. and then quits the egg without possessing any stomachal 
cavity. Then the eyes are formed in the embryo, the seg- 
ments of the body become differentiated, and finally the sto- 
machal cavity with mouth and anus is j)roduced. The latter 
consequently takes place long after the time when the embryo 
already possesses its larval organs [Spio fnUginosm^ Lumbri* 
conereis sp., and Dasychone luculhna), 

I need hardly mention that the Ascidia pass through a Om^ 
frwia-stage in their ontogeny. This is fully proved by the well- 
known researches of l&walevsky. 

According to this examination of the stock Vermes, we can 
with certainty detect the (7r/strf/ifa-8tago only in Sagitta, Pko^^ 
ronisj LvmbricuSj the Ascidia, and the Nemertina. In the 
other Vermes the existence of the Gastmla-sii^gt is by no 
means proved by embryological researches. We have seen 
that it does not occur in the ontogeny of most Trematoda, 
and probably of most Nematoda, Bryozoa, Eimxes^ and the 
ChflBtopoda. Perhaps the Leeches might be added to the 
Vennes which pass througli a OastruIa-BtSigei (Lcuckart, ^ Die 
menschlichen Parasiten,’ Bd, i. p. 689 ), 

Before we pass to the other types of animals, we must refer 
to an important phenomenon wnich is of much significance in 
the correct estimation of the factual evidence. The mode of 
formation of the buccal apeiiure and of the anterior part of 
the intestinal canal must be mentioned, as in it phenomena 
occur which might lead to the assumption of a Onstrula^ 
stage in cases in which reallv no such stage exists. In the 
ontogeny of all| animals (except the Sponges and some 

s Beitriiff© Kur Erk©iiutni«8 der Entwirkelungsffeachichte der Ohio- 
topoden ” Zeiteohr. fur wi«s. Zool. Bd. xix. pp. 1(?9, 182, and 197. 
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Coelenterata and Vermes) the buccal aperture originates as an 
invagination of the upper germ-lamella, and, indeed, first of all 
in the form of a little tube closed posteriorly, which only opens 
into the subsequently formed intestinal cavity at a very late 
period (in many, if not in all cases, after the formation of the 
anus). I mention this only because this buccal invagina- 
tion may in some cases be confounded with the invagination 
of the superior genn-lamella of AmphioxiiSy the Ascidia, and 
other animals, which leads to the formation of the stomachal 
cavity. The two processes, however, are essentially different. 
The invagination in Amjihioxus and others is a process by which 
the two germ-lamellae acquire a definite form and position and 
the intestinal cavity is formed; at the time of that invagination 
which leads to the formation of the anterior intestine and 
buccal aperture, on the conti*ary, the two gorm-lainellaB have 
already long attained to their form and position, and by this 
latter invagination only the anterior intestine ((X'sophagus, 
gizzard, &c.) is formed. Undouhttnlly Ilackcl has this cir- 
cumstance in his mind when he says that the buccal apertures 
of the Vertehrata, Arthropoda, and Echinodermata (to which 
the Mollusca may be added) are peculiar new formations and 
certainly not homologous with the primitive mouth. The 
confusion appears to me, however, to nave been made by Kay 
Lankester * when, in speaking of the developmental history 
of the Nudibranchiata.lie says, and its occurrence (f. e. the 
invagination or ia-pnsliing of cells at one pole, just as Kowa- 
Icvsky has drawn it in Am2}htoxus niid Phallusia) in a similar 
stage in certain marine Lamellibranchs is clear trom Lov^n’s 
admirable figures, though he has mistaken its significance.’’ 
According to the statements of Lov6n and the figures given 
with his researches wo sec at once that in the Lamellibran- 
cliiata investigated by him the buccal aperture and anterior 
intestine are formed by invagination ; ana therefore these in- 
vaginations cannot be compared to those which were de- 
scnlx'd by Kowalovsky. To make the circumstances clear I 
give figures (PI. V. figs. I'-S) of three stages in the develop- 
ment of the oyster which are characteristic in this respect. 

As regards the Eehinoderms wc must conclude, &om the 
beautiful investigations of Agassiz t, Meeznikoff |, and Kowa- 
levsky §, that the Oowfrwfot-stage is very prevalent in the de- 
velopmental history of these animals. 

In tlie stock of the Arthropoda the Qastrula is indeed no- 
where any longer preserved in its original pure form ; but it is 

* Annals Sc Maj?. Nat. Hist., February 187t3, 

t C\inirlb. to the Nat, Hiat, of tJiu United Htates, vol. v. 

1 dtj rA<‘atl do St. r^lorab. tome xiii. 

f Ihid. tome xi. 
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very easy to reduce the earliest developmental forms of the 
NaupUus (as the common stock-form of the Crustacea) and of 
many other Tracheata to the Gaatrula In this connexion 
Hilctel refers to the ontogenetic works of E. van Beneden and 
Bessels and to the writings of Weissmann, The comparison 
of the earlier developmental stages of the NaupUus with the 
larvfiB of Annelids has been carried out by E. van Beneden in 
his investigations of the development of Amhordl^^ Bran- 
chiellaj and Ilessia, Unfortunately 1 have been unable to pro- 
cure tliis work, whicli is known to me only by Nitsche’s re- 
ports. From the ernbryological facts known to me with regard 
to the developmental history of the Arthropoda, and with 
these also the statements of E. van Beneden upon the develop- 
ment of the above-mentioned Crustacea, tliere is no indication 
of the existence of the Gaslrula-^tn\:^e. in the ontogeny of these 
animals. The developmental processes of the lower Crustacea, 
and, indeed, of the Arthropoda in general, agree with those of 
the Annelida in this respect, that the first stage after the com- 
pletion of the process of segmentation in the representatives of 
tln'.se two animal types constitutes a body which consists of 
two layers but possesses no cavity in its interior. The sub- 
sequent phenomena are as follows : in the Annelida, as in 
the (Crustacea, the organs of motion appi^ar on the surface of an 
embryo thus constructed — in the former the rows of cilia, in 
the latter the limbs ; tluui the moutli and anus arc invaginated. 
and finally the intestinal cavity is formed. We have noticea 
the same series of developmental phenomena in the Chajtopoda. 
Exactly the same series has been demonstrated in the various 
Arthropoda ; and this may be proved especially by the investi- 
gations which go in some detail into the history of the forma- 
tion of the internal organs. With respect to the Naupliua it is 
proved by the researches of E. van Beneden and Besselsf, and 
especially by the figures to the developmental history of An- 
charellauncinatot and CUveUa htpi>oglo$si^ and also by my own 
researches J upon the development of Spheronella Leudearii. 
With regard to tlie higher Cinistacea it may also bo regarded 
as demonstrated by the investigations of E. von Beneden and 
Bessels (ibid.. Gammarus locmtaj where a sta^o is figured pL 
ii, fig. 6 at tlie commencement of the formation of the tau), 
by A. Dohm § aquatioua)^ by Mocznikoffll (Nebalia)^ 

and by Bobretzky {Astacm jlumatiUsy Pakemon), 

* Hiickel, loe, dt 

t M^raoires cuuronn^a d« FAoad. Roy, de Belg. tome xxvi. 

i Archiv fiir Naturg. 1800. 

§ Zeitsciir. fur wias. Zool. Bond xvii. 

II Ziipiaki Imperritorakoi Akademii Nauk, 1800. 

f Zapiski Kunskngo (Ibshchestva Eetestvoispitatolei, 1H73. 
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In the stock of the Mollusca the Oaatrula seems to be 
widely prevalent, especially in the classes Conchifera and Gas^ 
teropoda, and probably also in the Spiro branchiata; among the 
Gasteropoda it was first observed in In proof of 

this statement Ilackcl appeals to the memoir by Kay Lan* 
kester (Ann. & Mag. Nat. llist., February 1873, pp. 86,87). 
As regards the observations of Ray Lankester on Aylysia^ 
which arc described in most detail, we cannot see there a 
trwZa-stage, as, according to the statements of that naturalist, 
the external organs (mantle &c.) make tlieir appearance very 
early, and it is not stated when the stomachal cavity appears. 
Ana as regards the other Mollusca, Donsy 'fethysy Pleurobran* 
chuSy Polycera quadrilineatay and Eolis exigaay which an^ also 
briefly referred to by Kay Lankester, it must be admitted that 
these few words, I was able to determine in these that the 
first step in development, after the formation by cleavage 
of the mass of crabryo-cclls or * polyblast,’ is the invagina- 
tion or in-pushing of these cells at one pole, just as Kowa- 
levsky has drawn it in Amphtoxus ana Phallmiay and as 
seen also in the heteropod mollusk Atalantay’' do not prove 
very much. These statements arc supported neither by 
figures nor by a detailed description of the observed facts. 
I am far from doubting the correctness of Bay Lankester’s 
statements, and indeea cannot do so, because we already 
know many cases in which in animals systematically nearly 
related the invagination (and, indeed, the Gaa«rwia-stage) occurs 
in some and not in others [e, g. Evaxes and Lumbriem), But 
for me they have too little force as evidence to enable us to 
rest the existence of the Ga^^rw/a-stago in tlie Mollusca upon 
til cm. It is the more necessary to describe such observations 
in detail, because, with respect to the developmental history of 
the Mollusca, there exists a mass of statements which are mu- 
tually very contradictory. With regard to the Lamellibran- 
chiata the statements of different naturalists are tolerably con- 
cordant. For the peater part of the observations wm are in- 
debted to the remarkable, although already old, investigations 
of Lov^n, which give the most complete picture of the deve- 
lopment of several marine bivalves. From these observations 
and the figures accompanying tliem we see that the first stage 
of the development is an embryo which consists of two layers 
and has no cavity in its interior, that then vai’ious external 
organs and a buccal invagination are formed, and finally an 
intestinal cavity is produced in tlio interior of the entodterm. 
The phenomena are closely in accordance with what we have 
already liad occasion to mention in other animals. They are 
• llackel, ^ Gastraa^Theorie/ 
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elucidated by the three figures already given (PI. V. figs. 1-3), 
which represent three characteristic developmental phases of 
the oyster. 

But as regards the Cephalophora, the greater part of the ob- 
servations on this class of the Mollusca agree in showing that, 
after the segmentation, the (‘.gg of these animals becomes con- 
verted into a body which consists of two different elements — 
namely, coarsely granular, which lie in the interior of the em- 
bryo, and paler, which surround the preceding. Such deve- 
lopmental stages have been demonstrated in the Ptcro})oda 
[Tiedemannia and Cavoltnta) and Hcteropoda [Pterotrachea 
coronata) by the very complete and remarkable observations 
of Gegenbaur* ; the same conditions are presented, according 
to J. Muller t, hy Entoconcha mircJjilis ; and Dentalium has a 
similar development, according to Lacaze-Duthiera |. I have 
myself described the same PZawwZrt-stage occurring first after 
segmentation in the Prosobranchiata (Calypinm^ J^assa^ and 
TroohuH §). In all the animals mentioned also the subsequent 
phenomena occur in a nearly concordant manner. First the 
organs of locomotion are formed, then the foot ; the mouth and 
oesophagus are invaginated, and finally the intestine is formed. 

Ampullaria (according to Semper), Ancylus (according to 
Stephanoft'), mid Limncens (according to Lcreboullet) lire deve- 
loped somewhat differently from these Mollusca. If we com- 
pare the statements of these last-mentioned naturalists, we 
arrive at the conviction that the G^wr^mZa-stage occurs only in 
the ontogeny of Limnaius^ according to the observations of 
LerobouUet 1|. But these observations are opposed by tlie 
very recent beautiful observations of Ganin H (which unfor- 
tunately are published without figures). From these last it 
appears that the invagination of Limnmis does not correspond 
to those oi Arnphioosus^ the Ascidia, &c., but is ratlier homolo- 
gous with the invagination of embryos of Calmixma^ which 
in Calyptrma separates from each other the rudiments of the 
vela, foot, and cephalic vesicle. At the bottom of this invagi- 
nation, in Ijininmm as in Oalyptrma^ the oesophageal invagi- 
nation is formed. 

In the Cephalopoda there can certainly be no question of a 
Go^^Za-stage. 

♦ Untersuclumgen iiber die Pteropodeii und Heteropoden. 

t IJeber Synapta digitataj and iiber die Kweugung der Schnecken in 
Holothurien. 

X Memoirs in Ann. dea Sci. Nat. lW^i4r~67. 

5 Zeitaclir. fur wiesi Zool. Bd. xxii, 

II Kecherchea aur le ddyeloppomebi do la truite, du 14zard et de U 
limnde. 

f Warachnuer Univeraiiate^-Nachrichten ; also Nitache'e Eeporta, 1872. 
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In the stock of the Vertebrata a Gew^rwfa-stage occurs only 
in Amphioxus lanceolatus. 

From this brief summary we may conclude that the diffusion 
of the Gcw^rw/a-stage in the ontogeny of animals is limited to 
the following — the Ccnlentcrata (with the exception of the 
Ctenophora), the Erhinodermata, probably some Neinertina, 
Ltmibricufiy Sagitta^ the Ascidia, perhaps some Mollu8ca(?), 
and Ajnphioxus lanceolatus. 


II. ITie signijicance of the Gastrula-^^a^e. 

Having shown, in the preceding section, that the Gastrula- 
stage is not so generally diffused m the ontogeny of animals 
as Hackel asserts, we have already in part furnished evidence 
that its importance in ontogcuiy is not so groat as Hkckel 
states. Nevertheless it may be very justly objected to this 
notion that, although the CraMrula is not of such general oc- 
currence, it may yet, as a stock-form, play an important part 
in the elucidation of the phylogenetic relations of animals. 
^I'hc Gajs^trw/a-stage might be overleaped in some animals, 
or obscured by some secondary ontogenetic jihenomcna. We 
ought then to recognize this overleaping of the Gastrula-- 
stage from some other embryonal phenomenon. The iVaa- 
/)/iMs-8tage, which may with perfect justice be regarded as 
the stock-form of the Crustacea, may be seen in the most 
different orders of that class ; in the most diverse representa- 
tives of these orders we may, with the greatest certainty, 
derive from this stage the further changes, the progressions 
and retrogressions of development. Such are the re((uire- 
ments that we must lay u}>on the Oastrula-^tmt if we are 
to regard the Gaeirma as the stock-form of tne Metazoa. 
We ought therefore to recognize ita occurrence in many 
animals, and be able to read in the development of the animals 
the history of gradual changes from this stock-form. This, 
however, we cannot in reality do. We know no single case 
in which, the Oaatrula-^ihj^e^ being wanting, the later em- 
bryonal phenomena can be elucidated by it ; we do not even 
know of any instance m which the primitive intestine is re- 
placed by a later one. On the contrary we always see that, in 
those cases in which the GoairttZa-stage occurs, this primitive 
intestine becomes transformed into the permanent intestine, 
and the primitive mouth remains in these forms (except in 
Sagitta) as the permanent mouth. Why are we to charac- 
terize this intestinal cavity as the primitive intestine, when in 
no instance can we see a secondary intestine ? But in those 
cases in whic h we cannot detect any Oaatrula^hitigt {e, g, in 
the Arthropoda, Mollusca, most Vermes, &c.) we witness the 
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production of the intestine at a much later staee, when several 
germ-lamellae already exist, and the embryo already possesses 
the characteristic organs of its tyj)e, or at least their founda- 
tions. Why are we in these last cases to assume the Qcisfrula'- 
stage, when wc con discover no traces of anj^ thing of the kind V 
This could aid us in the comprcliension ot the developmental 
processes onlir if wc could derive these instances of the later 
formation of tlie intestinal cavity through a series of transitions 
from the stage which possessed a primitive intestine and had 
two germ-lamelloo — that is to say, from the Qastriila, But wc 
can trace tliis gradual differentiation only in the animals which 

8 aas through a true (7a«^/*Mifa-8tage (c. //. A tup/iioxua^ the Asci- 
ia, &c.). In most others we cannot bring the embryonal pro- 
cesses into connexion with the Gnsfrulu^ wc cannot regard 
them as dependent upon the Qcuttrma (in many Vermes, Mol- 
lusca, Arthropoda, and most Vertebrata). This shows at once 
that the Oast^-ulastagQ is proper only to a few animals, and 
does not occur in the others ; and these other animals pass 
through their embryonal development, their subsequent dif- 
ferentiation of the intestine, in a somewhat different manner 
from the former. Can such a form be regarded as the stock- 
form of all the Metazoa? At least we have no facts in proof 
of this assertion. 

On theoretical grounds we cannot expect to find the Gaa-^ 
trula-Bifi^Q universally diffused : — in the first place because the 
intestinal cavity is developed in different animals at different 
periods of their development ; but this ink^stine is the same 
as the intestine of those animals which have a (?<^«^r?fZa-8tage, 
and yet it is not bound to a definite stage, e, to definite tem- 
porary conditions of the embryo (as, for example, the existence 
of two primary germ-lamellsR). Secondly, wc cannot expect 
the Gastrula-QtngiSi to be universally diffused, because there 
are animals which never arrive at the development of an in- 
testinal cavity. I do not refer to the parasites which have 
lost their intestinal cavity in consequence of retrogressive me- 
tamorphosis, although this loss cannot be regarded as ontoge- 
netically proved in all parasites in the Ccstodea). I refer 
to the acoelous Turbeltaria, which live under the same condi- 
tions as the Bhabdocoela and Dendrocoela, which move in the 
same manner as these and yet possess no intestine. TJlianin 
has with perfect justice separated them from the others as 
Acoela Instead of the intestine these Turbellaria have a 

♦ Such as Convoluta, Sekizoproraf NadUnaf &c. Sea 0. Schmidt, Un- 
tersuchunjfen iiber Turbellajrien von Corfii and Cepbalonion (Zeitachr. 
fiir wis«. Zool Bd. xi.) ; Olapar^de, ' Beobachtimgen iiber Anatomie und 
Entw. wirbellosor Thi<vre;’ and especially Ulianin, < Turbellaria of the 
Black Sea ^ (in Hiissian), 
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sarcode-like body-mass, into which various small organisms 
find their way as nourishment and are there digested in the 
same way as in the Infusoria. They have consequently a 
mouth and the intestinal foundation [Darmanlage)jhw.i are aes- 
titute of the stomachal cavity. Wc have no grounds for ex- 
plaining tlie absence of the intestinal cavity in theShe animals 
as a consequence of retrogressive metamorphosis^. 

These two circumstances (namely, 1^ the dfv^iSity of organi- 
zation of the embryos of different animals, jlt tlie time of the 
formation of tlie intestinal cavity, and, 2, the aoxvlous condition 
of some Turbellaria) show quite sufficiently that we are not 
in a position to derive the emliryonal processes from the Gas-‘ 
trula^ nor consequently to accept the Orntreea as the stock- 
form for the phylogenetic development of the Metazoa. They 
show that animals may possess the intestinal foundations, 
without arriving at the formation of the intestinal and stoma- 
chal cavities. TVom this it follows in general that we hardly 
have any reason for assuming the presence of the stomachal 
cavity in the stock-form of all Metazoa. 

This applies also to the two primary gcrm-lamellm, wliich 
constitute the second important character of the GoMrulAi-^tf^gQ. 
Is the middle germ-lamella only developed when the two pri- 
mary germ-lamellae, the exoderm and entoderm, are already 
at least perfectly formed, even if they do not together consti- 
tute a Ctastrula-iorm'^ By no means. We can only say that 
the middle lamella originates somewhat later than the other two 
gerra-lamellee ; but in the majority of cases it originates long 
before the stomachal cavity is formed, and it may even originate 
at a time when the process of segmentation is not quite com- 
pleted. After this differentiation of the first segmentation- 
coils, the segmentation may still go on in all these layers of 
cells. We know of such cases with the greatest certainty, from 
investigations which have been carried on with perfect accu- 
racy. One such instance wc know in Eiuixe^^ from the inves- 

• It might be objected that rotrogresRive metamorphosie ifi by no meanH 
always dependent on parasitism, bat that there are animals wnioh paas a 
ffee existence and yet undergo a retrogressive motamornhosis, e. g, the 
males of the Rotatoria. But what is usually regarded as the retro weesive 
metamorphosis of the male Rotatoria is really only on arrest of develop- 
ment, and consists in the development of these animals remaining sta- 
tionary at a certain stage, namely at that stage in which they possess no 
intestinal cavity, but only the foimdation for tne intestine. In the females 
a cavity, the intestinal cavity, is formed in this foundation, but not in the 
males. ^ This mode of development presents essential differences firom re- 
trogressive metamorphosis, as in the latter the animals first show a higher 
organization and afterwards lose it. (See my “ Beitroge sur Entwickelung 
des Brm^hionm in Zeitschr. ftir wiss. Zool. Bd. xxii.) 
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tigations of Kowalevsky The scorpion also presents similar 
conditions, according to the researches of Meeznikoff f. 

If we wish to sum up the various ontogenetic phenomena, 
draw conclusions as to the developmental processes from ob- 
servations, and establish these as the basis lor our subsequent 
observations, we must, in the first place, select the most im- 
portant phenomena common to all animals in the developmental 
history of their organization, and distinguish these from the 
secondary phenomena, which are manifested later and in a 
different manner. The developmental processes of all animals 
consist of a gradual differentiation of the cells first formed, 
which in many cases commences even at the time of segmen- 
tation. By the process of segmentation either similar or dis- 
similar cells are formed. The differences between the seg- 
mentation-cells may make their appearance in some animals 
even at the time of the binary division of the egg-cell, in others 
not until a much later period. Tliis shows that the commence- 
ment of tlui differentiation occurs at different periods of de- 
velopment in different animals. The subseejuent phenomena, 
howevcu’, maintain in different animals a similar and definite 
direction, consisting in the combination {ztiaammenlanern) of 
the heterogenous cells into two or three layers. In these 
layers the cells are similar. At the conclusion of this first 
differentiation a definite body-form of the embryo may be pro- 
duced; from the comparison of these forms in different animals 
we draw conclusions as to whether this form is or is not com- 
mon to all animals. If it is common, it is of ^reat importance 
to our general conceptions. If we can derive from this general 
form the subsequent phenomena of differentiation in the vari- 
ous animals, this form has a great phylogenetic value, because 
this diversity shows us the course of the different divergences 
from a common fundamental form. If we would be quite 
consistent in the consideration of ontogenetic phenomena, wo 
must take these most important phenomena alone into con- 
sideration, without mingling them with other organs of later 
occurrence. The differentiations of the germ^amellas are 
essential for all organisms, because they appear first of all in 
all animals, and lay a foundation for further organic develop- 
ment 

III. General review cf the first emhryological processes of 
Animals. 

In order to place ourselves in a right position with regard 
to tlie general embryological processes, we must commence from 

♦ MiSmoireft dc VAcsd. de Rt. P«5ter»b. tome xvi. 
t Zeitsfhr. fiir wiss. Zool. Bd, xxi. 
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the first processes of segmentation. Unforhinatelv this is 
difficult. The embryology of animals, and especially of in- 
vertebrate animals, has only for a short time been the subject of 
zealous investigation, ijuring the last ten years we have 
become acquainted with so great a store of facts in this de- 
partment of science, and these materials are so scattered in 
vai'ious natural-history periodicals, that a satisfactory colloca- 
tion of all that has been publislicd during this i>eriod on the 
history of development is attended witlj much difficulty. And 
even when this difficulty is overcome, we have to do with 
contradictory statements by different observers ; so that it is 
nearly impossible to draw general conclusions from tlie extant 
materials. 

Let us commence our examination of the process of segmen- 
tation and the formation of the germ-lam elloe with those forms 
in which the process of differentiation occurs earliest. Such 
cases occur among the Rotatoria, in which, after the first binary 
division of the egg-cell, the differentiation of the two gcrin- 
lamellse, the animal and vegetative, is already indicated. In 
each of these first two segmentation-cells, the further segmen- 
tation takes place in a very different fashion. The smaller 
cell continually divides ana finally coats the larger cell witli 
its derivatives ; and the larger cell also subsequently divides 
into several cells. Wc arrive at tlie terminal fonn of the 
differentiation into two germ-lamella^, which form is perfectly 
similar to tlie Plannla, Instances of the differentiation at a 
somcwliat later stage, after the segmentation has advanced to 
four uniform Bcgmcntation-cclls, are much more numerous. 
They are apparently of very usual occurrence. They are met 
with in the Mollusca (in the Opisthobranchiata, Prosobran- 
chiata, Lamellibrancliiata, &c,), in the Vermes, Turbellaria 
(Keferstein, Knappert), in some Annelides [Euaxea and many 
Annelidcs observed by Claparfede and Mceznikoff). in several 
Crustacea, in which, however, very different modes of seg^ 
mentation may be observed in the different genera and even 
species (Meeznikoff, ^ Embiyol. Studicn an Insecten ’ and 
‘ Entwickelung dcr Nebalia’ [in Russian], Van Beneden and 
Bessels, he, cit). This later differentiation has the same re- 
sult os that of the Rotatoria; the smaller cells grow round the 
larger ones, which are richer in fat. As the result of the seg- 
mentation of the egg there is produced a two- or three-layered 
(as in solid, generally ovoid or spherical body, which 

may also be characterized as a Planulaj although itX' many 
cases it differs from the true two-layered Planula oi theCoelen- 
terata by the presence of the three germ-lamelhe. 

This process of differentiation of tlie germ-lamellae may in 
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many' instances occnr at a much later period, after the com- 
pletion of the segmentation. In most such cases the segmen- 
tation-cells are regularly evolved ; there are 2^ 4, 8, 16, &c. 
cells, which further diviac with the same regulai'ity ; in a word, 
a re^lar segmentation takes jilacc, producing a solid sphere 
consisting of uniform cells. For this stage we may retain the 
name of Moriiki.j^ by which Hlickel indicates the so-called 
mulberry-stage of segmentation. The Morula may become 
differentiated in different ways. It may at once form the 
embryo itself, becoming covered with a cuticular membrane 
and cilia, and esc^ing as a larva — as is the case, for example, 
in the digcncous Trematoda* (Ar/whistomum mhclavatum &c.), 
according to the observations of E. van Beneden. The larva 
of these animals consists of uniform cells and is covered ex- 
ternally with a ciliated membrane. Tlic larva of the Trematoda 
can probably become further differentiated and (wen acquire a 
stomachal cavity. 

The Cesto(la pass through the 3/or?<Za-stage in the egg. 
Before the embryo escapes from the egg, the differentiation of 
its cells commences in it. This differentiation differs in its 
results from the differentiation of the germ-lamellae, although 
the processes are the same in both cases. In consequence of 
the differentiation there is produced a body consisting of two 
layers (a central and a peripheral one). But these two layers 
pass through their further evolution in a somewhat different 
manner than in the analogous processes of differentiation in 
other animals. In the Cestoda the peripheral layer becomes 
converted into a ciliary envelope (or its nomolo^e), and the 
central layer into a six-hooked cmbiyo. From tne researches 
of E, van Beneden we obtain the data for a comparison of tlie 
developmental history of the Tcemce with that of tlxo Bothrio-- 
eephah. This naturalist has shown that after the egg of the 
Cestoda (both Tosnios and Bothriocemhali) has passed through 
a 3fort^i»-stage (mulberry form), it becomes ditterentiated into 
two layers, peripheral and central f. (Similar processes had 
been previously observed in the Bothriocephalidce by Kolliker, 
Meeznikoff, and Knoch.) These two layers are then developed 
in diffisrent ways ; from the outer one is formed, in the Bo- 
thriooephalid©, the embryonal envelope (in the Tmnm it en- 

* Properly ipeaMug a difierentiiition has already taken place here, in- 
aamuoh as the peripheral cells have the cilia, which the central ones do 
not pjMseas. But this differentiation is essentially distinct from that of 
the tlestoda and other animals, and it does not lead to the formation of 
the germdamelhe. 

t ftecherchea &c.,ia Mdmoires oonronn4s de TAcad, Royale de Belgique, 
tonie xxvi, 

Ann, (fe Mag. N. Hifit. Ser. 4. Vol. xv. 
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tirely disappears) ; the inner one is developed into a so-called 
»ix-hookea embryo, which consists only of homogeneous cells. 

We may certainly compare with a Planula that state of the 
embryos of the Tcbuicb and Bothriocephalidas in which they 
consist of a two-layered body (therefore before the development 
of the embryo and the embiyoual membrane). 

In the otlier animals which pass tlirongh the Moruh-BiA^ 
the differentiation of the genn-lamellss takes place in an exactly 
similar manner as in the above-mentioned cases (somcCopepoda, 
some Gammaridae. probably the Ctenophora and the Coelen- 
terata, Hydroid polypes, and Sponges) . After the segmentation 
the uniform cells divide into two layers, which represent two 
germ-lamellaj, and become further developed into the organs. 
Unfortunately, in the investigations of the development of 
many of these animals, the question of the formation of the 
gcrra-laraellflc has been very little referred to. It appears to 
me that in many instances the entoderm has been explained 
as the‘ nutritive vitelhis. But until the formation of the intes- 
tinal epithelium in the lower Crustacea has been further in- 
vestigated, we may affirm with perfect justice, from the analogy 
of the developmental processes in animals which have been 
better investigated, that the central spherules, abounding in 
fat, of the crustacean embryos really lonn the entoderm and 
not tlie nutritive vitellus. That in many instances we can see 
no cells in this part is due to its opacity. In Asiaetts fiuvia^ 
tills the peripheral parts of tlm cells of the entoderm, from 
which the intestinal epithelium is fomed, are also very diffi- 
cult to observe, and only become distinct when they are tinged 
with carmine or some other colouring-material. At any rate 
in this instance also we obtain, as the result of differentiation, 
the same temporary body-form, consisting of two layers, 
and possessing no cavity in its interior~^t is to say, the 
Planula, 

In some instances, in which we decidedly have the same 
process before us, it mUy be obscured by certain subsidiaiy 
phenomena. In most cases this masking is caused by the 
occurrence of the nutritive vitellus, which is accumulated in the 
egg in larger or smaller (mantities. Such cases occur, for 
ample, in the Cephalopoda, in Beptiles and Birds, and also in 
Fishes. Here the egg-cell which becomes sclented is 
situated at one pole of the egg. The segmOutation may be 
compared to the regular segmentation, inasmuch as the oells 
produced by the segmentation are at fimt uniform and sutm- 

S uently difer from one another. It is only at a later period 
lat the differentiation of the germ-lamellie occurs in this 
aggregation of cells ; the gcrm-lamell«e are mutually arranged 
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i» a manner differing from the true Planvla-ioxm^ but yet re- 
main perfectly homologous with the germ-lamellaB of the 
Planula. These processes also appear to take place in the 
same way in the scorpion. 

Cases may, however, occur in which, after segmentation, a 
Planula-ioxm is not at once produced. Most of these cases 
have been recently made known by the researches of Kowa- 
levsky and Mecznikoff in the Ascidia, Amyhioxm^ Nemertina, 
&c. In these animals the egg passes through a so-called re- 
gular segmentation, and at the close of this becomes converted 
into a vesicle surrounded by uniform cells, which, to distinguish 
it from the Planula^ may be named the “ Blastulay The di- 
stinctions between the Planula and the Blaatahi are that the 
former already possesses two germ-lamellfle, while the latter 
has still to form them. As the Planula-^iorm in the Ccelen- 
terata issues from the egg and passes into free life, so also can 
the Blmtula become free and swim about in the water, as is 
the case, for example, in the Nemertina (Mecznikoff, ‘ M<Smoires 
de I’Acad. Imp. ae St. P^Stersb.’ tome xiii.). In such a larval 
or developmental stage we can say nothing of either exoderm 
or entoderm. The two lamellae are still quite undifferentiated; 
this differentiation occurs somewhat later, and leads to a form 
which differs somewhat from the Planuloriorm. In some 
cases, before the differentiation into two germ-lamelhe, this 
Blantula-iorm may form a thickening at one point of its sinface, 
to which the subsequent differentiation is confined, as seems to 
be tlie case, for example^ in the Mammalia, Usually the dif- 
ferentiation commences m the Blastula by a portion of its cells 
beginning to distinguish themselves from the rest by some 
character. 

Let us commence our examination with the processes which 
indicate the differentiation in the Blastula of the Ascidia, as 
these have been best investigated. The first alteration in the 
Blastula consists in its becoming flattened on one side ♦. From 
Kowalevsky^s figures we see that at this stage (see Kowalevsky 
he. cit. fig. 5 and PI. V. fig. 4) the two germ-lamellm are 
already differentiated. The differentiation occurs in the same 
way in lambricusp where also the same flattening of the Blas^ 
tula is the first thing that makes its appearance. 1 must spe- 
cially dte this first form of the differentiation of the germ- 
lameUee, because in most cases in the above-mentioned animals 
the differentiation of the germ-lamell® has been confounded 
with the subsequent invagination ; the latter, however, is a 

a Kowalevsky, Weitoro Stadien uber die Entwickelung der eiiifaehen 
Ascidion,” in Arohiv fur mikr. Anat. Bd. vii. p. 105. 

2 ^ 
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secondary phenomenon, as we shall sec hereafter. The stage 
in which the first differentiation of the genn-lamelte occurs is 
of great importance, because it may serve for comparison with 
the corresponding stages in other animals which also paas 
through a in their ontogeny. By the occurrence 

of* the differentiation the Bla»tula will become equivalent to 
the PlanuUu To distinguish this stage from the true Blmixtla^ 
which consists only of uniform cells, it may be called the 
« Dihlastula ” (See PL V. fig. 4). < 

The same process of differentiation 8e(‘m8 also to be very 
common among Insects ; but it is in these somewhat masked 
by the presence of a nutritive vitcllus. But if we stick to the 
principal characters of the case now expomided (namely, 1 , the 
occurrence of a one-layered vesicle, and 2} the mode of differ- 
entiation of the germ-lamellje), the first processes of insect- 
development might also be explained in an analogous fasliion. 
These first processes are well known since the works of Zad- 
dach, Weissmann, and Meeznikoff. Tlio differ<mtiatlon of the 
germ-lamellfie in Insects has been carefully investigated by 
Kowalevsky. Kowalevsky, in his investigations, however, 
has aiTivcd at tlie conviction that tlie inferior germ-lamella 
of Insects constitutes a peculiar formation, and cannot be com- 
pared with that of the vertebrata. He compares the subse- 
quently formed dorsal tube of TTydrophilus and the Phryganeidas 
with the intestino-glandular lamella of the Vertebrata. I can 
by no means share this opinion. To me the phenomena of 
the formation of tlie germ-lamellse in the Ascidia ajmear to be 
so in accordance with those of HydrophiluSy that I certainly 
can find no obstacle to regarding the inferior germ-lamella of 
Hydrophilm as homologous with that of the Ascidia (and 
therefore also of Amphioxua), We have seen that in the As- , 
cidia the differentiation of tne inferior germ-lamella is effected 
by some cells of the Blastula (the cells of the entoderm^ be- 
ginning to distinguish themselves from the others (the cells of 
tne exoderm). According to Kowalevsky ’s researches thb 
differentiation in Hydrophiltut commences in a perfectly similar 
way. In order 'to make it easier to see our way with 
to the homoWy of these two formations, I have given two 
figures from l^walevsky's memoirs (PL V. figs. 4 and 6). 

In the Ascidia a vesicle consisting of uniform cells is first 
of all produced from the segmentation-cells ; in the Insects 
also the same vesicle occurs, differing from th^ former only 
by its being filled with vitellua. In the Asci^a the differen- 
tiation of the germ-lamellas is brought about by some cells of 
this vesicle loginning to distinguish ihemsdves from the 
others, and thus forming the foundation of the inferior germ- 
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lamella ; in Hydrophilua exactly the same process occurs in 
the formation of the germ-lamellce. In the Ascidia the 
intestino-glandular lamella and the middle germ4amella 
are formed from the inferior germ-lamella ; in Uydrophilua 
the same differentiation takes place in the inferior germ- 
lamella. 

The two forms in which the process of differentiation in the 
germ-lamellm commences, (namely 1, the planula^ in which 
the tw<^ germ-lamellffi are already differentiated, and 2, the 
blaatula^ m which an indifferent cellular layer, afterwards 
becoming differentiated, is formed) appear to pass into each 
other. It is to be hoped that sucn transitions will hereafter 
be made known in greater numbers j the development of the 
Campanvlarim from the ova of Eucope polyaiyla* may at 
present serve as an example. The ova of this Medusa pass 
through a regular process of segmentation, which leads to the 
evolution of a JS/iw^wZa-stage. This latter form subsequently 

K isses into the Pianola in this way : in the interior of the 
astula the cells of the inferior germ-lamella (entodenn) are 
formed; and these accumulate more and more, until finally they 
entirely fill the cavity of the Blastula. By this mode of deve- 
lopment there is produced from the lilastula a form which 
consists of two fferm-lameliae and possesses no cavity in ita 
interior, L e. a Ptanula-ioxm, Pahmion also presents a similar 
transition into the Planula-iorm in its development ; but in it 
an invagination is formed before the transformation takes 
place. The stage with the invagination may have a great 
resemblance to the Gastrula^fiiQ ^ ; but it is essentially dis- 
tinguished therefrom by the circumstance that the invagmated 
part in Palmmon does not form the entoderm^ as is the case 
in other true Gostrw/a-forms, but always remains exoderm. 

The transitions just indicated mn^, to a certain extent,, 
explain the mutual relations of the Pmnula and the Blaatola. 
The Phmula-iotm occurs most frequently in the ontogeny of 
animals ; and for this reason it may be regarded as the funda- 
mental form. The cases in which the Blastula passes into 
the Planula appear still further to support this assertion. 
The, other cases in which (as, for example, in AmphioamSf the 
Ascidia, &c.) a Oast^rula originates wm the Blaatula^ are 
united even by the Blastula-stage with the case of Eucope^ 
apd differ from the latter case by the circumstance that they 
lead very soon to the development of the intestine; here, 
therefore, the PZanuZa-form (which, as is well known, pos- 

> * Kowalavfiky , ^ Beobachtuagen iibsr die Entwick^ungagSBchkhte der 
Ooaknterateu * (Husalan), 
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seBses no intestme) is overleaped. The production of the 
Oaatruhi from the Blastula^iorm may be regarded as an 
abridgment of development. 

Hitherto *we have considered the processes of differentiation 
of the germ-lamellai, and seen that these be referred to 
two forms — the Plannla and Dihlastula, From this point 
further processes occur in different manners in different 
animals, the consideration of which may assist us in obtaining 
a notion of the import of the Oew^rwia-^stage in the ontogeny 
of animals. 

Let us commence our examination with the animals which 
in their development pass through a PZanw/u-stage in the pure 
form — that is to say. in the early period of their development 
present a body which consists of two or three germ-lamellas 
and has no cavity in its interior. It is in this form that the 
embryos of the Coelenterata quit their egg-envelopes ; and in 
this stage they have long been known under the above name. 

The development of the Oastrula from the Planula has been 
most aceturately investigated by Hlickel in the Sponges, and 
described in detail in nis Monograph. The phenomena of 
this proc*.ess are as follows : — First ot all a cavity is formed in 
the entoderm of the Planula: this stage Hackel indicates by 
the name of Plano^astrula. The mouth then breaks into 
this cavity from without, by which the conversion of the 
Planoffcatrula into the Oastrula is effected. In tlic hydroid 
polypes this conversion has long been known. By the con- 
version of the Planula into the Oastrula ilie chief processes of 
the formation of the body of the Coelenterate are already 
completed. The body in these animals (Hydroid Polypes, 
Sponges, &c.) consists during their whole life of these two 
layers which circumscribe the cavity ; only the organs which 
distinguish the different groups of the Coelenterata from each 
other (tentacles, pores, skeletal parts, &c.) are aftanvar^ 
formed. 

It is probable that in the Turbellaria also similar simple 
processes occult in the formation of the stomkchal cavity ; tot 
as very little is known about their development, we cannot 
affirm this. According to Keferstem’s statements, the 
stomachal wall of these animals is produced by the differentia- 
tion of the superior layer of cells (exoderm). TJnfortunateljr 
we do not knotv the developmental histoty of the accelous 
Turbellaria {Convoltita^ Bchizoprora^ &c.). In their organiaa^ 
tion these are distinguished from the PWmla only by the 
presence of the mouth. From this it may be supposea that 
the conversion of these animals from the consists only 

in the perforation of the buccal oriffoe. ' ' * 
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In all other aniniahf which pass through the Planula-ioxm 
in their development, the developmental phenomena occur 
nearly in the following order : — After the z^ZanwZa-stage the 
foundations of various external and internal organs, which 
appear in these animals as typical, persistent, or larval organs, 
are formed, e,g. the limbs, the shell, the velum, &c.; then the 
anterior intestine and the anus are invaginated ; and finally 
the intestinal cavity is developed in the interior of the vege- 
tative lamella. This sequence I have endeavoured to represent 
by the already cited three stages in the development of the oyster 
(rl. V. figs, 1-3). With regard to the invagination of the 
anterior intestine, I have already noted that it is a secondary 
phenomenon which cannot be compared to the so-called inva- 
gination of the exterior lamella of the A8cidia,Am^Atoxw«, &c. 
— that is to sa^, to the 6?cw<ruZa-Btagc of these animals. The 
middle intestine, which corresponds to the stomachal cavity 
of the G^astrula (of the Coeleutei'ata), is only developed in our 
cases when the typical organs are already formed and the 
middle lamella is differentiated. We may conclude as to the 
existence of the latter from statements derived from very 
thorough investigations {Euaxes^ Tvhifoxy &c.). In these 
cases, therefore, no <?cw^rw^a-8tage is formed. 

H we take tno Vermes first into consideration, we have 
an example in Euaxe$j which has already been repeatedly 
mentioned. As tlie formation of the intestinal cavity in 
this animal has already been spoken of, I will only men- 
tion here that the invaginations for the mouth and anus 
interior and posterior intestine) are produced rather early. 
The Chaetopoda have also been referred to above. We have 
seen that in them also the ciliary bands and tufts are first 
formed, then probably the mouth is invaginated. and finally a 
etomaclial cavity is produced in the interior, (oee ClaparSde 
and Meeznikow he. cit.) 

"With regard to the Mollusca, the statements of Lovdn, 
Lacaze-Dumiers, Gegenbaur, and myself have already been 
mentioned. Although we have seen that the statements of 
differ^ observers ^ith respect to this type of animals differ 
somewhat Irom each other, and that the intestine originates 
from the ex;oderm apeording to, some, and from the entoderm 
aceording to others, it is nevertheless probable that in most 
animals of this type tlie sequence of the developmental pheno- 
mena is accordemt. If the development takes place in the 
same way as in the oyster, the shell, velum? and Weeal inva^ 
gination first appear, and it is only afterwaMs that the intes- 
t^^d cavity makes ita appearance,, The development of tiie 
Bterqpoda, Heteropoda, and .Frosobranchiata {Oalyptrway 
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Trochusj Vermetusy Entoconcha^ &c.) takes place in the same 
maimer. 

The further developmental phenomena of the animals which 
pass through the Elastulu-a^taLgc in the course of their ontogeny, 
may occur in different ways. If we commence with tne 
embiyonal state of the Asciclia, which constitutes a flattened 
vesicle (PI, V. fig. 4), and in which the differentiation into 
two gcrm-lamellfie has already been effected, we see that tlie 
subsequent phenomena consist in the whole embiyo acauiring 
a cup-like form (fig. 5). This cup, consisting of two layers, 
afterwards passes into the Gastrula-Btage (as is well known in 
the Ascidia, Amphioxus, Lumhricus^ &c.). In consequence 
of these changes (of the invagination) the stomachal cavity 
of the Gdstrma is produced ; but the stomach-wall has been 
differentiated earlier, during the flattening. 

Whilst in the last-mentioned cases tlie embryo [Diblaatula] 
is converted into the OoHirula’^totm^ the corresponding Dtblaa’^ 
tula-form of the insect undergoes quite different changes. In 
these the entoderm sinks into the nutritive vitellus, and is 
gradually covered from without by the exoderm. The diver- 
gence of the tw^o corresjionding stages of development in the 
Ascidia and in Uydnmhilus^oo^ of which maybe derived 
from a common Dihtaatula-formj is elucidated by the two 
figures 6 and 7, in Plate V.* 

These differences in development lead finally to tlie totally 
divergent conditions of the subsequent embryonal phenomena 
in these two animals. Whilst in the Oastrula (Ascidia) the 
intestinal cavity is already sketched out, it will only be formed 
afterwards in the insect, and, indeed, in quite another 
manner than in the Gastrula, 

From this it is clear that the formation of the stomachal 


cavity in these two cases is a secondary phenomenon, 
governed by different later conditions of the exodermal 
and entodermal layers. The most important phenomenon 
in both cases is the differentiation of the gcrm-lamelto from 
an indifferent cell-layer, therefore that stage of development 
represented in figs. 4 and 5. They are of great importance, 
chiefly because they represent the first processes which are 
common to the two forms (Ascidia and Insccta), and from 
whicli the divergence of the subsequent developmental forms 
starts. 


. * The developmental states which occur in MydroMiue at the period 
of the closing of the groove (see Kowalevsky, loo. eU. Taf ix. flge. iSSl->25) 
may f^erve as an inducement tor assuming the occurrence of the Gaetrula^ 
stage in this animal. But to me this assumption seems to be scarcely 
justiiied, because the same process takes pla^ without any such fonnal 
condition in Oantropaoha pirn, (See Eowiuevaky, Taf. xii. figs. 1-0.) 
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If we regard the differentiation of the genn-lamelte aa the 
chief phenomenon, and the formation of tne intestinal cavity 
as a secondary one, it is clear that the Oaatrula^iona with the 
stomachal cavity, in these cases also, as in development from 
the Blmtula^ cannot be regarded as the fundamental form. 


From this brief revision of the first embryonal phenomena 
in animals it follows that the (^a^truii-stage may originate 
from the Planula or Blaatula in consequence of secondary, 
subsequently occurring alterations of the latter; in most 
instances it is not produced. After these observations I need 
hardly ask whether a form proper to only a few animals can 
represent the stock-form of all Metazoa, it being understood 
that in other animals we see the development take place quite 
independently of this form? The reason of the incorrect- 
ness of the Qaatrcea theory consists in the fact that in the 
stock-form of the Oostrem a secondary embryonal phenomenon 
(the formation of the stomaclial cavity) is placed in juxtaposi- 
tion with the primary and most important of these phenomena 
(the formation of the genn-lamellee) , The incorrectness lies in 
the assumption that the Gasirula is tliat early state of deve- 
lopment ^*in which the (imbryonal animal Ixidy represents the 
simplest conceivable form of the person’’ uastracathcorie/ 
p. 17). Why are we to accept as the simplest being an 
animal which is already provioed with a stomachal cavity, 
when we are acquainted with Metazoa ^the acoelous Turbel- 
laria) which possess no stomachal cavity? Such acoelous 
Metazoa ore represented by the Oastrula before it acquires the 
stomachal cavity and while it swims about as a Planula-iorm 
(in the Coelenterata). Ilackel has placed this Planula among 
the animals which have no germ-lamellae, among the Protozoa. 
(See the synoptical table in the ^ Gastneatheotie ’h Such a 
combination is quite unintelligible to me j for HiicKel himself 
says, in his Monograph of the Calcispongiro^ that the differen- 
tiation of the gcrm-iamell» occurs oven in this stage. It 
proves the artificiality of the idea of the Gastrula,’’ that it 
should stand as a ^Mividing boundai-y” between the Pro- 
tozoa and Metazoa. When the Planula of the Coelenterata 
acquires a stomachal cavity and a mouth, it becomes converted 
into a Coelenterate (Metazoon) ; why should it as a Plamda 
represent a Protozoon, if it possesses the two germ-lamellm 
which the Protozoa have not, and which are only produced 
by the process of segmentation, which the eggs or germs of 
the Infusoria do not pass through? 

In the short revision of the first embryonal processes in 
animals we have seen that in most instances the two germ- 
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lamellsa constitute a form which resembles the Planuh-iorm 
of the Coelenterata and differs from this form only in certain 
animals by the further differentiation of tlie middle germ- 
lamella. The other form, from which the differentiation first 
commences, and which consequently is not to be compared to 
the Planula, 1 have called ^ Blastula,^ merely in order to 
indicate by this name tJiat developmental state of some 
animals starting from which diflerentiation of the germ- 
lamellas occurs somewhat otherwise than in the Planula. We 
have met with this form in various animals, and briefly 
explained their further process of differentiation. The sim- 
plest differentiation consists in that some cells of the Blastula 
begin to distinguish themselves from the rest, lly this, two 
germ-lamella^ are at once indicated, and the grade of organi- 
zation equivalent to that of i\\Q,Planala is attained. The two 
germ-lamellai may be further developed in different ways : 
either they may constitute a body, which is tlie Gastrula (as in 
Amphioxus^ the Ascidia, &c.) ; or the inner germ-lamella may 
be covered by the outer one, by which no Gastrula-ioxni is pro- 
duced (as in the Insecta), 

In these brief remarks on the Gaatrcea theory 1 have only 
desired to bring together the facts with which I endeavoured 
to clear up the significance of that theory for myself. The 
negative result at which I arrived rests upon facts, especially on 
these — that the Oaetrula is not of general occurrence, and that 
the embryological phenomena cannot be brought into causal 
connexion wim this fimdaraental form. Even if the Quatnda 
were of as general occurrence as liftckel states^ this would by 
no means prove that it is tnily an ontogenetic fundamental 
form; for what do we gain by the assumption that tlie 
Gaetrula is a fundamental form of the development of all 
Metazoa, if wo cannot by this form explain the differences 
in the development of nearly allied animals (e. g. Amphioxua 
and other Vertebrata, Ctenobranchiata and the other Proso- 
hranchiata, &c.) ? By the Gastrma theoiy we cannot explain 
the difference in the development of Lumbricus and Euaxes. 
But very many such examples exist ; and they show that, 
between animals standing near each other systematically, 
essential differences may occur in the foundation of their 
organs. This fact, however, appears so paradoxical only 
because we are now accustom^ to deduce the relationship of 
animals only from anatomical facts, and to conclude mm 
similarity of organization that there is similarity of develop- 
mental nrocesses. But in order to ascertain the mutual rela- 
tions 01 organized forms, wo should employ all the methods 
of natural history; we must regard the structure of the 
mature organic forms as the result of the ontogenetic pro- 
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cesBea, and not judge of the ontogenetic facts merely from the 
opinion derived from the anatomical facts* If we desire to 
take an objective view, we cannot say that when two diifercnt 
inodes of development occur in very nearly allied forms 
they are of no consequence to us on account of their relation- 
ship^. If the phylogenetic fundamental law is coiTCCt, the 
relationship of animals must only be ascertained from ontogeny; 
otherwise the idea of relationshi]), which is derived only from 
tectological facts, is a preconceived opinion. 

In now concluding my remarks, I nope in these few words 
to have furnished the factual evidence : — 

1. That the most important factor in the ontogeny of 
animals is the first differentiation of the germ-lamell®. 

2. That this differentiation commences in different animals 
at different periods of their development, and in most cases 
leads to the P/anwZrt-form, whicn occurs in all animals, 
either in the pure form (in most animals) or in a modified 
form (Vertebrata and some invertebrate animals), and even 
exists as free-living animal forms. In many instances the 
Planula-ioxm may bo overleaped and replaced by the 
blastula. 

3. That the development of the stomachal cavity is a later, 
secondary developmental phenomenon, which occurs in diffe- 
rent animals in aifferent stages of development, and cannot 
take a place in the idea of the fundamental form of develop- 
ment. 

4. That therefore the Oaatmla-iorm cannot be accepted as 
a fundamental form in the developmental history of all 
Metazoa ; and, consequently, 

5. That the problematical form Oastrvea ” cannot be 
accepted as the stock-form ” for the higher animal stocks. 

EXPLANATION OF PLATE V. 

1, 2, 3. Three developmental stages of the oyster (original) ; Ex. 
exoderm ; En. entoderm ; V. velum ; S. shell ; m, invagina- 
tion of the anterior intestine ; D. intestine. 

Eig, 4. Diblw^ula of an Ascidian (from Kowalevsky : Weitere Stndieu,” 
&c., in Arch, fiir mikr, Anat. Bd. vii. Taf. x. fig. 3) i Ex. exo- 
derm ; En. entoderm. 

Fig. 6. IHbladula ofHydrophUm (fromKowalevskyi^'EmbTyoLStudien,’^ 
in Mdtn. de TAcaa. de St. Pdtersb. tome xvi. Taf. ix. 
fig. 20) ; Ex. exoderm ; En. entoderm ; Nd. nutritive vitellus. 
Fig. 6. Ooiitruh of an Ascidian (from Eowalevsky, /. c. Taf. x. fig. 6) : 
Ex. exoderm ; En, Entoderm. 

Fig, 7. Transverse section through the embryo of HydrmhUm (from 
Kowalevaky, /. c. Taf. ix. fig. 26) : Ex, exoderm ; En. entoaerm. 


* Haokel, Die Kalkachwamme, Bd. i. p. 467. 
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II. — Notices of British Fungi, By the Rev. M. J. BERKELEY, 
M.A., t\L.S., and a E. Bk(X)me, Enq., F.L.S. 

[Continued from voL xi. p. 340.] 

[Plates I. & XL] 

1402. Agaricus (Lepiota) dnnaharinus^ Fr. Ep. eel. 2, 
p. 36. 

This yexy fine species was sent from New Pitsligo, Aberdeen- 
shire, by the Rev. J. Fergnsson. 

1403. A, (Armillaria) subcavus^ Sebum. ; Fr. Ep. ed. 2, 
p. 46. 

Circncoster, Nov. 1873, Miss Broad wood. An entirely 

white variety. 

^A, (Tricholoma) Fr, To. tab. 38. fig. 1. 

Forres, Rev. J. Keith. A specimen, certainly belonging to 
this species, was brought to Herefora by Mr, Reiiny, with 
decidedly decurrent gills. 

1404. A. (Tricholoma) pancBoluSy Fr. Ic. tab. 36. fig. 2. 
Street, Somersetshire, «T. A. Clark, Esq. Stem longer than 

usual. 

1405. A, (Tricholoma) pmdidus^ Fr. Ic. tab. 46. fig. 1. 
Abergavenny, J. Renny ; Wollaston, Norths., Miss Ilume. 

1406. A. (Clitocybe) diatretusy Fr. Ep. ed. 2, p. 104. 

Coed Coch. Gathered at the same time with A. fraaransy 

from which it was at once distinguished by the totad aWnce 
of the peculiar odour of that species. 

1407. A. (Clitocybe) angustissimmy Fr. Ic. tab. 59. fig. 2. 
In woods. Ascot, 1873. 

1408. A, (Colly bia) muscigenusy Schum. 

Coed Coch, 1873. 

1409. A, (Colly bia) ambuMusy Fr. Ic. tab. 70. fig. 2. 

On burnt earth. Kew ; Coed Coch. 

1410. A. (Mycena) galericulatus v. cahpusy Fr. Ic. tab. 80. 
fig. 2. 

On blocks of wood in a fernery. Coed Coch, 1872. Ex- 
tremely beautiful. 

1411. A, (Mycena) mtitesy Fr. Ic. tab. 81. fig. 5. 

Ascot, 1873. 

1412. A, (Omphalia) phihnotisy Lasch. ; Fr. Ic. tab. 76. 
fig, 1. 

On Sphagnum, Glamis, Rev. J. Stevenson. 

1413. A, (Omphalia) umbdlifsrusy L., var. abie^us. 

In considerable numbers on a ver/ decayed fir^stump. Pale 
yellow. Coed (^och, 1873. 
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(Pleurotufl) septicua^ Fr. 

In great numbers on a turf of Balix poluris from Spitz- 
bergen in a greenhouse in the Botanic Cfardcn at Cambridge. 
(Plutcun) Weinm. 

A very minute form occurs on the soil of garden-pots in 
stoves, with a transparent, minutely tomentosc stem ; volva 
wliite, silky. 

*A. (Entolonia) p/ace«<a, Batsch. 

Glamis, llev. ,1. Stevenson, April 20, 1874. Exactly the 
plant of Batsch. 

1414. A . (Enloloma) reautm^ Fr. 

Pastures. Glamis, Kev. J, Hteveuson, no. 380. 

1415. A. (Nolanea) icterinna^ Fr. 

Edensor, J. Kenny, Esq. Exactly according with a figure 
from Fries. 

1416. A. (Nolanea) copleatinus, Fr. 

M, Terry, Esq., Oct. 1872. 

1417. A. ^Heb(doma) Bongardiiy Wamm, FI. Russ, p. 190. 

Growing in large quantities on tlie Culbin sand hills, near 

the Findliorn mouth, G. Norman. 

^A. (Flanimula) Fr. 

On an old stump. Moccas, Herefordsliire, 1873. 

♦A, (Flammulaj inopua^ Fr. 

On decayed stamps of fir or larch, Hereford, J. Renny. 
Ascot, 1873. The specimens agree exactly with Bolton’s 
figure, which was previously the only authority for the species 
being British. 

1418. A. {llypholoma) storea^ Fr. 

This curious species occurred last year at the base of different 
trees at Ascot and at Coed Coch; and it has also been found by 
Mr. W. G. Smith, and was exhibited at South Kensington, 
OctolxT 1878. It is considered very rare by Fries ; but it is 
probably one of those spexsies which are abundant in some one 
year, and are not found again for a generation. 

1419. A. (Hypholoma) dceodesj Fr. 

Slough, M. Terry, Esq., 1873. 

1420. Sygrophoruajbi^nicatus^ Fr. 

Holme Lacy, Moccas Park, Herefordsh. ; Batheaston, 
1873. 

1421. Cantharellm edhidua^ Fr. FI. Dan. tab. 1293. 

Coed Coch, Sept. 1872, and in the same spot, Oct 1873. 

Exactly aj^eeing with the fi^e in ‘ Flora Danica.’ 

1422. 0. Stevenaonif B. &lBr. Pileo orbiculari umbilicato, 
pallido glabro ; margine inflexo ; stipite cylindrico, subtiliter 
pulverulento albo dem obscuriore ; lamellia decurrentibus pal- 
fidia antice fuscatis. 
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On very rotten wood amongfit moss. Qlamis^ Rev. J. 
Stevenson, March and April 1874. 

Pileus about 2 lines across ; stem ^ inch high, i line thick, 
with a little white mycelium at the base. Very near to C. 
•oujmlatus ; but that is very strongly umbonate when young, 
and the umlx) is always visible at tne bottom of the umbilicus ; 
the habitat, moreover, is different. 

1423. Lentinus swticuaj B. & Br. ; Fr. Ep. cd. 2, p. 485. 
Inodorus ; pileo glabro hygrophano multiformi, renifonni ex- 
panse ; stipite omnino obsolete, brevi vel longo deorsum fusco- 
vestito, plerumqueumbilicato; margine lobato sinuate; lamellis 
dentatis decurrentibus ; mycelio repente fusco. 

On decayed Ulex and rotten woou. Glamis, Rev. J. Steven- 
son ; Menmuir, Rev. M. Anderson. 

Inodorous or, at any rate, without any odour of aniseed; 
extremely variable : pileus ^-1^ inch broad, smooth, hygro- 
phanous, pallid, at length brownish, either quite stemless and 
reniforra, or variously stipitate, solitary or ceespitose, some- 
times deeply urabilicatc, lobcd at the niargin, and sinuate 
or plicate ; stem, when present, varying from 2 lines to as 
many inches ; gills rather distant, strongly toothed, decurrent 
when the stem is developed. Very rarely two pilei are 
joined. The nearest ally to this curious species is Lentinus 
omphalodes. 

1424. Boletus sulfareus^ Fr. 

This fine sjH^cies was found in great abundance on sawdust 
at Forres by the Rev. .1. Keith. 

1425. B, Bull. 

Surrey, M. Terry, Esq. 

Spores oblong, oblique at the base, •0004-"*0006 inch long, 
*0002 wide. 

1426. B, carnosuSj Rostk. « 

Stoke Pogis. M. Terry, Esq. 

^Polyporus Lntus^ B. 

On iflex, Glamis, Rev. J. Stevenson, no. 68. 

1427. P.floccopusj Rostk. St. Deutschl. FI. no. 28, tab. 13. 

On dead wood, Glamis, Rev. J. Stevenson. 

1428. P. trabeusj Fr. 

Glamis, Rev. J. Stevenson : Menmuir, Rev. M. Anderson. 

1429. P. borealis, Fr. 

Slough, M, Terry, Esq. 

1430. P. (Anodermei) Keithii, B. & Br. Oonchatus ; pileo 
rubro-fusco, processibus dentiformibus hispido ; hymenio 
pallido; dissepimentis laceratis. 

On de^d wood. Forres, Rev. J. Keith. 

About i inch across ; conchiforra, stemless, decurrent behind, 
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briffht red*brown, rough, with rigid proceasea; hymenium 
pallid ; disaepiments lacerated. 

1431. P. callosusj Fr. 

On dead wood. Glamis, Rev. J. Stevenson. 

1432. 1\ (Resupinati) collabef actus ^ B. & Br. Strato gla- 
berrimo corticioideo ; p(n‘i8 primum e aubiculo collabendo ex- 
cavatis brevibua ; marginc obtuse. 

On dead wood. Glamis, Rev. J. Stevenson. 

The barrt*n parts resemble exactly a very smooth Corticium 
after the fashion of (I calceum ; the pores seem first to arise 
from the mere collapsing of the substance, always shallow ; 
margin obtuse. 

1433. P. (Resupinati) Mennyi^ B. & Br. Subiculo crasso, 
pulvinato, pulverulento ; poris parvis, elongatis ; dissepimentis 
tenuibua. 

On wood, and running on to the ground. Hereford, 
J, Renny, Nov. 1878 ; Glamis, Rev. J. Stevenson. 

Forming a thick, at first somewhat frothy, then pulveru- 
lent mass, white, turning to lemon-coloured when diy; 
pores sparingly produced, wliite, elongated. A very singular 
species. 

1434. P. (Resupinati) hl^haristoma. B. & Br. Totus re- 
supinatus, niveus ; mycelio araclmoiaeo subfarinoso j poris 
parvis ; dissepimentis tciiuibus ; margine ciliato-dentatis. 

On dead woofl. Glamis, 1874. 

Very thin and delicate ; the ciliato-dentatc margin of the 
pores 18 very elegant. 

1435. Ilydnum sqtuimosumy Fr. Ep. ed. 2, p. 598. 

Exhibited by W. G. Smith at the Fungus show, Soutli 

Kensington, Oct. 1873. A very interesting addition to the 
British flora. 

1436. H. mellemij B. & Br, Melleum, effusum^ tenue; 
margine subtiliter byssoideo; subiculo dentibuB<jue, apice acutis 
quandoque divisis, deorsum pulverulentia, medio nudis. 

On broken rails lying on the ground. Coed Coch, 1873. 

1487. H. Stevensontj B. & Br. Album, effusum, subtus 
farlnaceum^ hie illic byssaceum; aculeis cylindricis, obtusis 
vel truncatis quandoque compressis, apice pulverulentis. 

Glamis, Rev. J. Stevenson, March 1874. 

1438. //. anomalum. B. & Br. Pallide flavum ; strato 
tenui gelatinoso ^ dentiDus primum granuliformibus, dein stipi- 
tatis sursum obtuse divisis. 

In the inside of a very rotten ash tree. Near Langridge, 
Somersetshire, C. E. B., March 9^ 1872. 

Substance of tecth^ tough, with large ovate or globose 
vesicles immersed in it ; spores globose, shortly pedicellate. 
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Resembles externally Cordau Anleit. fig, 71 : but the substance 
is very different. Near to Frieses genus MucroneUa, 

Plate I, fig. 1. a, plant, aliglitly magnified ; h, horizontal aoction ; 
e, spores, both more highly magnified. 

1439. Radulum tomentommy Fr. &). ed. 2, p. 624. 

On Pgrm nucuparia* Menmuir, Rev. M. Anderson, 

1440. B. deglubensy R. & Br. Orbiculare, ferrurineum, 
subdiaphanum; tuberculis erectis, subcyllndricis^ irregularibus, 
sparsis ; interstitiia Ia3vibu8, e sporis albls pulverulentis. 

On ash, Jan. 30, 1874. Forres, Rev. J. Keith ; New Pit- 
sligo, Rev, J, Fergusson. About ^ inch across. 

1441. B, coralUnum^ B. & Br. EATusum, album ; aubiculo 
nitido tenuissimo pelliculoso ; tuberculis fasciculatis deorsuiu 
divisis, obtusis, coralloideis. 

Scotland. Effused for 3 inches over oak-branches partially 
covered with lichens ; fascicles of tubercles ^ inch or more 
across. 

1442. R. eptleucmiy B. & Br. Effusiun, ochroleucum, totum 
resupinatum : subiculo niveo, strato ceraceo tecto ; tubeixiulis 
sparsis cylindricis, apice sub lonte fimbriatis deciduis. 

On decorticated wood. Glamis, Rev. J. Stevenson, Effused 
for several inches ; tubercles falling out and showing the white 
mealy subiculum, round which is an annular depression. 

1443. Orandtma crustosay P. ; Fr. Ep. ed. 1, p. 628. 

On Bidyporus versicohr, (llamis, Rev. J. Stcvchson, Feb. 
1874, 

1444. Kneiffia siihgelatinosay B. & Br. Tenuis e subflato 
cremicolor; granulis minutis subgelatinosis, miice fimbriatis, 

On stumps of felled firs. Olamis. Rev. J. Stevenson, April 
1874. Accompanied by a green alga, which penetrates the 
tissue of the fungus, 

1445. Oraterellus davatmy Fr, Ep. ed. l,jp.533. 

In a beech wood. Bisham, Berks, Rev. U. H. Sawyer. 

1446. Cyphella fraxinimlay B. & Br. Minuta, orbicularis 
extus nivea breviter villosa j disco flavo e sporis fuscescente, 
prolifcro. 

On ash. Batheaston, Dec. 20, 1878. 

1447. Hyphelia rpsecu Fr. 

New Pitsligo, Rev. J. Fergusson. 

Spores minute^ globose. 

1448. Glavarta mrtay Fr, 

On the ground. Coed Coch, Holme Lacy. 

^ClavaTia tuheromy Sow. 

On sticks. Forres, Rev. J. Keith. 

Exactly the long-lost plant of Sowerby, which is perhaps 
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too near C. ardenia ; and possibly the same may be said ot‘ 
C.jmicea^ notwithstanding the great difference of size. 

^H^dnangium camming Walln 

This has bccnrred lately to Dr. Dickson at Edinburgh about 
the roots of Eumlyptm. 

Spores •013~*014 inch in diameter. 

1449. Leptoatromn ghchamtUis^ B. & Br. Maciilis fulvis ; 
peritheciis irregularibus, rninutis, epiphyllis. 

On leaves of ground-ivy. Scotland. 

Spores minute, oblong. 

1450. LepfMhyrium pictvm,^ B. & Br. Maculis nifis liic illic 
pallidioribus, fertililms fusco marginatis ; peritheciis nitidis 
ocellatis ; fl})oris subcynibieformibuR curvulis. 

On leaves of LoniWa. Glamis, Rev. J. Stevenson. A very 
pret^ and distinct sjiecies. 

Juglandis occurred abundantly last year on the green 
coat of walnuts ; on examination the spores were just those 
in Madame Litert’s specimens on walnut-leaves. Spores 
•0008 inch long, but not (as she says) ellipsoid. 

1451. Stilbum cuneifhrum. B. & Br. Stipite sursum parce 
ramoso, vel simplici ; capitulis ovatis ; spons cuneiformious. 

On rotten cabbage-stalks. Bathcaston, April 1873. Men- 
tioned in Rabenh. no. 1662, as mixed with Fericoma hrcutst^ 
coscola^ 

Stems attenuated upwards, simple, or slightly divided, con- 
sisting of compacted threads, which are free above and bear 
the obversely wedge-shaped, pale greenish-brown spores, which 
are •0004~*00045 inch long. Habit that of 8, rigidum, 

Platb I. fig. 2. 0 . plant m slightly magnified ; b. tip, more 

highly magnified ; c, d, spores. 

1^2. Periconia brasaiccecola^ B. & Br. Sporis irregularibus, 
ovatis, pallide brunneis, utroque aptce plus minus attenuate. 

Forming dense masses in the inside of rotten cabbage-stalks. 
Batheaston, April 1878. 

Stem black ; heads globose, at first grey, then black ; spends 
•0002-*0004 inch long, cinereous. 

PlaUb 1. fig. 8. a. plant in nitu; b. portion of the head ; c. portion of 
the stem ; d, spores. All more or less highly magnified. 

1453. P. PhiUymi^ B. & flight. Hinutissima; stipite 
sursum attenuate; eapitulo globoso; sporis globosia, granu- 
latis* 

Trefriw, Rev. W. A. Leighton, 1874. On soil with a minute 
jpecies of Theloearpon. 

^ Stem about equal in height to the diameter of the head, 
thick for the size of the plant ; spores ’0004 inch in diameter. 

Ann. (k Mag, N. Hist Ser. 4. Vof. xv. 3 
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Looks at first sight like a little Sphinctrina. So minute that 
it is quite invisible to the naked eye. 

1454. Peronoapora calothecaj De By. 

On Galium aparine. Forden, April, Rev. E. Vyse. . 

1455. P. interstitiaUsy B. & Br. Maculis luteis, a venis 
limitatis ; floccis brevissimis, fiexuosis; sporisovatis terminatis. 

On leaves of primrose. Glam is, Rev, J. Stevenson ; Men- 
muir, Rev. M. Anderson. 

Spots hypophylloua, yellow, confined to the interstices of 
the veins, or very rarely extending slightly beyond them : 
spores often seated obliquely, •0006-*0007 inch long. Allied 
to P. obliquaj Cooke. 

1 456. P. rujibasis^ B. & Br. Maculis cpiphyllis nitidis fulvis ; 
hrpophylHs pallidis ; sporophoris linearibus ; sporis obovatis 
efongatisve variis, oblique sitis. brevissime pedicellatis. 

On leaves of Myrica gale. Glamis, Rev. J. Stevenson. 

The spots on the upper surface of the leaves are veiw con- 
spicuous. Closely allied to P. obliqm and the last. Spores 
very variable in length. 

1457. Penicillium megalosporum^ B. & Br. Niveum, breve ; 
floccis fasciculatis ; sporis gtobosis elorigatisqiie Isevibus. 

In an old chicken-coop. Menmuir, JKov. M, Anderson. 

Spores 'OOGS-^OOl incli in diameter, or equally variable when 
oblong. 

^Fusarium minutulumy Cd. 

On rotten boards, St. Catherine’s, Bath, Jan. 5, 1874. 

Spores *0002 inch long. 

1458. Gylindrosporium rhabdoapora^ B, & Br. Maculis 
amphi^enis, orbicularibus, brunneis ; sporis albis radiantibus, 
oblongis, triseptatis, obtosis, utrinque pauiulum excavatis. 

On leaves of Phmtago. Glamis, Rev. J. Stevenson, 

Spores forming little radiating fascicles, oblong, slightly 
hollowed out at the sides, •000§-*002 inch or more long. 
Sometimes a second is developed at the tip of the first 
*(7. fimrim^ B. 

Common on leaves of Banunculus fioaria. 

This is placed by Cooke in Gloeosj^um j but the spores ai*e 
not contained in a perithecium. C^hndrosporium ooncmiriomi^ 
Grev., is, on the contrary, a true GloBospcrtum^ and is not un- 
common on cabbage-leaves, 

1459. (7. nivemny B, & Br« Maculis fuaeo marginatii ; 
sporis niveis, oblongis, uniseptatis, breviter pedioellatia. 

On Cal^ha pahstris. New Fitsligo, Rev. J. Fergusacm. 

Sp)ts numerous, crowded, one or two lines across, often 
confluent ; spores oblong, nniseptatc, when fully grown about 
*002 inch long. 
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1460* Soptoria hyporidj Desm, Ann. d. Sc. Nat. 1842, v. 
17^. 110, 

Glamis, Rev. J. Stevenson. 

Spores *002 inch long. 

1461. 8. stachyduy Desm. Lc, 1847, v. 8. p. 19. 

On leaves of Stmhya sylvatica. Glamis, Rev. J. Stevenson. 

Spores slender, thread-like, ‘OOI-’OCIS inch long. 

1462. Melanconium eUvatum^ Cd. 

On oak. Langridge, Dec. 1872| C. E. B. 

Spores *0005 inch long. 

liO&. Pestalozzia fansrea^ Dcsm. 

On dead Cuprossus mworocajpa. Hatton, near Hounslow. 

1464. Pucmnia Andersoniy B. & Br. Maculis orbicularibus, 
brunneo cinctis; soris hypophyllis minutis congestis; sporis 
oldongis, centre constrictis, obtuse apiculatis. 

On the underside of leaves of Cnicm heteraphyllui. Falls 
of Noran, Glen Ogle, June 1874, Rev. M. Anderson. 

Spots visible only on the upnerside, orbicular, surrounded 
by a brown border, and a central patch indicating the position 
of the minute crowded son, whicm are almost concealed by 
the pubescence of the leaf • spores very like those of P. dia- 
coideum as fi^re.d by Coraa. This wa3 originally found at 
the Den of Airlie by Mr. Gardiner. 

1465. P. Ferguasoniy B. & Br. Maculis pallidis; soris 
minutis in orbiculos congestis ; sporis oblongis, obtuse apicu- 
latis. 

On loaves of Viola palustris. New Pitsligo, Rev. J. Fer- 
guBson. 

This is very different from P. violaruniy not only in the 
minute crowded sori, but in the elongated s^^res. 

1466. P. amedonisy Libert, i. no. 92 ; Cd. fasc. iv. fig. 54. 

On Samdo agualtica. Noran woods, Menmuir, Rev. M. 

Anderson. 

1467. P. tripoUiy B. & Br. Boris m^is ; sporis elonntis^ 
apice truncatis binodulosis, vel appendioe crassa mammsemnni 
pneditis. 

On leaves of Aater New Pitsligo, Rev. J. Fer- 

We have no authentic specimen of P. aaterisy Schwein : bu 
samples frcnn different parts of the United States diffe 
materially front the plant before us, of which, however, 
present we have seen onl;^ a single specimen. 

14684 GoUoapor%^m ptngmy £dv. Var. ahhemiUas, 

This appears not to be uncommon* The sori are crowded, 
and radiate from the base ’^of the leaf. We Have it from 
Scotland and Wales : and it occurs in Northamptonshire. 

3^ 
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1469. JEddium incarceratum^ B. & Br. Soris minutm, 
in orbes irregulares congeatis ; peridiia omnino in parenchy- 
mate foliorum inclusis ; sparsis pallidis. Rab. Exs. no. 1492. 

On leaves of Sagittaria. Bungay, Mr. Stocks. 

The tissue of the peridium is far more delicate than in most 
of the species. 

oerberidis. P. 

On leaves of Mahonia. Glamis, Rev. J. Stevenson, 

Turning black when old. Some of the spores are embraced 
by the curved tips of the creeping mycelium, exactly after the 
manner of the supposed sexual phenomena in several Fungi. 
sercphulancBj l)e C. 

On Scrcj^ularia nodosa. Woods of Foam, Rev. M. Ander- 
son. 

Very highly developed, looking like a little orange Peziza 
with an innexed border. These specimens do not turn brown. 

The above was written when wo first received the plant 
from Mr. Anderson ; but in subsequent specimens the sori of 
the JEcidium were surrounded with flat irregular dark specks, 
which on examination proved the following species of f/ro- 
mgees^ which has lately appeared in the ‘Gardener’s Chronicle ’ 
with a figure. 

1470. Uromyoes concomitansy B, & Br. Soris in annulunt 
congestis irregularibus planis ; sporis obovatis, laevibus ; pedi- 
cellis deorsum attenuatis, 

Surrotmding ^cidium scrophularus. Woods of Noran and 
Feam, Rev. M. Anderson, 

1471. Protomyces microsporusy Ung. Maculis candidis 
sporis globosis, pallidis. 

On leaves of Banunetdus Jioaria. New Pitsligo, Rev. J. 
Fergusson. 

On examining the specimens of C^lindrosporium fimrim 
in Berkeley’s ‘British Fungi,’ we fmd the same globose 
bodies, and therefore suppose ihat there must be some intimate 
connexion between the two. Dr. Farlow, on his late visit to 
this country," brought specimens from De Bary which s^m^ 
to be identical. 

1472. P.ch^sospkniiy B. & Br. Maculis albis orassiusculis j 
sporis globosis. Walinis, pediceHatis. 

On leaves oi dhryscplenium opposiUfolitm. New HtsligO^ 
Rev. J. Fergusson. 

1473. P. Fergmsoniy B. & Br. Maculis punctisve btum^is, 
irr^laribus; s^ris obovatis^ primnm hyalinis, brevissime 
pedl^llatis, leevious, dein fusois. 

On leaves of Myosotis. New Pitsligo, Rev^ J. Fergassoh. 

These curious productions of very uncertain affinity are too 
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interesting to paes over, though further information is very 
desirable. 

1474. P. menyanihesy De By. Brandpilz. p. 19 ; Rab. Exs. 
no. 1500. 

On leaves of Menyanthes. Bungay, Mr. Stocks. On Coma- 
rum palustre. Scotland. 

1474 bis. P. maorosporus^ Ung. 

On leaves and stalks of JEcopodium. Rev. M. Anderson. 

1475. Myxotrichum ochraceunxy B. & Br. Flavum, dein 
virens ; floccis sursum elongatis acutis, ramuUs deflexis. 

On the shavings of hurdle-makers. Hermitage Woods, St. 
Catherine’s, Bath^ March 1874. 

Spores *00015 inch in diameter. When placed in alcohol 
they adhere in clusters as if surrounded by a membrane or in- 
volved in mucus. 

In if. mruginomm the flocci are hamate (a character appa- 
rently overlooked by Montagne, whose specimens we have re- 
examined), in if. cigtflexuw branched to tlie extremity. In this 
they project without any branchlets far beyond the common 
mass. 

Platb I. fig. 4. a. plant, slightly znagniiied ; h. baae of sninefl, forming 
a network ; c, nuuw oi apores ; d. tip of spine ; e. spores. All more or less 
highly magniiied. 

1476. Oyromitra gigas^ Fr. 

On the ground. Cfoed Coch, Mrs. Lloyd Wynne, March 
1874. It has also occurred to Mr. Curr^. 

1477. V^nrmea margmiUn^ White, Scott. Nat, ii. 1874, 

p. 218., 

On wet wood. Perth, Dr. Buchanan White: Braemar Mor, 
Schron. 

Distinguished by its very hairy stem. 

1478k Peziza (Helvelloidece) cochleatuy alutacta^ Fr. ; 
Schaaff. t. 150; !^rg. t 173. 

BowockL C. E. B. 

1479. Jr. (Geopyxis) oibortum. Fr. 

On the ground. C. Spencer Perceval. 

The larger fonru which seems quite different from the Peziza 
figured in * Flora Danica.’ There are a few brown mycelioid 
fibres at the base, while the earth above is filled with scattered 
patches of spawn. S^idia *001 by •0004--0006 inch. 

1480. P. (Hirniaria) ^dtiformis^ B* & Br. Orbicularis, 
luride purpurea; mar^e elevato inflexo; stipite sursum 
kciassato; sporidiis Tate ellijpdeis, binucleatis; hymenio 
cribroso. 

On silver sand. Cork, Mr, D. Saunders, March 1873. On 
rotten wood, Stannage Park, C. E. B., March 1873. 
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Two lines or more wide. Contracting very much when 
dry. Paraphyses slightly clavate ; sporidia •0007 inch long, 
*0004 wide. 

1481. P. nEIumaria)j^«V;;ora, B. Lond. Journ, Bot. 1846; 
var. scotica^ Rabenli. fosicc. 

On heathy ground. Berwick, Dr. Johnstone : Menmuir, 
Rev. M. Anderson, Dec. 22, 1873. On turfy soil, New Pit- 
sligo, Rev. J. Fergusson. 

A very pretty species, vaiyiug from nearly white to orange 
or blood-red. Sporidia •001-*0012 inch long, *0006 wide. 

1482. P. (Lacunea) hrunneolay Desm. 

On oak-leaves, Mr. Phillips. 

This is very probably the same as P JuacescenSj P. Des- 
maziferes says of his plant that the paraphyses are much 
longer than the asci, straight, fusiform, pointed, and as wide 
as the asci. In Mr. Phillips’s plant, however, the width of the 
asci as compared with that of the paraphyses is not exactly 
the same. The question, perhaps, is whether it should not 
be referred to Desmazierella. 

1483. P (Hymenoscvphse) Btrohilina^ Fr. 

On fir-cones, Scotland, whore it appears to be common. The 
whole cone is sometimes covered with a floccose furfuraceous 
subiculum. 

1484. P (MoUisia) rvhdhy P. 

On decayed wood with P. vinosa. New Pitsligo, Rev. J. 
Fergusson. 

1486, P (MoUisia) Steoen$onij B, & Br. Minuta ; stipite 
brevissimo sursum incrassato; cupulis aubglobosis, saccharinis; 
sporidiis minutis subcymbceformibus. 

On decorticated wood. Glamis, Rev. J. Stevenson. 

Minute, subglobose. sugar-coloureiL exteroaUy minutely 
granular. Sporidia *0005 inch long. This is accompanied by 
white creeping threads, which ^ve off erect branches bearing 
obovate sjpres *001 inch long. Probably a conidiifeloua state. 

1486. nelotium tuba^ Fr., b, odkrucm. 

On a hew of decaymg vegetables. Menmuir, Rev. M. 
Anderson, MWh 1874. 

1487. H. melleumy B. & Br» Pallide melleum; stipite 
brevi cylindrico ; cupidis planis ftexuosis ; margine elevate 
inflexo ; ascis elongatis, lanceolatis j spOridiis biseriatia^ fiisi^ 
fonnibtts, uno latere curvulis, multinucieatis. 

On rotten wood. New Pitsligo, Rev. J. Fer^;usscm« 

About a line broad; stem half as much high; sporidia 
*0012 inch long. Allied to IT. luteolum. 

1488. II »9wlatentimiy B. & Br. Pallide lateritium ; sti- 
pite brevi cylmdvico, subtiliter albo-villoso, glabresocnte ; 
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cupolis platiis, eubtua venoaia ; margiue elevate ; ascis liuea- 
ribiis; sporidiis uniseriatis, breviter fusiformibus. binucleatis. 

On stems of herbaceous plants. Glarais, Rev. J. Ste- 
venson. 

Sporidia ’001 inch long, one fifth as much wide in the 
centre. 

1489. Pdhypezia myrothecioides^ B. & Br. Suborbicularis ; 
margine laciniato tomentoso, pallide flavo ; disco viridi-atro ; 
ascis linearibus ; sporidiis ellipticis, margine pellucidis. 

On /Vwwtts padus» New Pitsligo, Rev. J. Fergusaon. 

Sporidia ’0009 inch long. 

One of the most curious circumstances about this species is 
that some of the asci contain a very delicate spiral tliread or 
line, a structure which Fuckel has observed m some other 
species. 

Plats IL fig. 5. a. plant, in of the natural sue; b. ditto, magnified ; 
e. asoi ; d, tip of ascus ; s. sporidia. All more or less highly magnified. 

1490. Patellaria Fergussoniy B. & Br. Stipite brevi, sur- 
Bum incrassato ; cupulis planis, extus fuscis, granulosis ; hy- 
menio piano vel pulvinato luteo; ascis elongatis; sporidiis 
filiformibus ; paraphysibus capite globoso. 

On Prunua paaus. New ritsligo, Rev. J. Fergusson. 

Sporidia *009 inch long. 

Plate 11. fig. 6. a. ascus ; b, eporidium: c, tip of paraphysis; d. cells 
of cup. All h^hly magnified. 

1491. Ascobolm consociaiusy B. & Br. Cupulis extus ru- 
gosis, granulatis, pallide flavis vel albidis ; ascis davatis bre- 
vibus; paraphysinus linearibus; sporidiis octonis biseriatis, 
late fusitormibus. 

On the remains of Sphasria cupulifera. Langridge, C. £. B., 
April 14, 1873. 

Gups ‘OOS-’OIOS inch in diameter. 

Plats XI. fig[. 7. a. plant, tn situ ; b. single cup ; c. ascus with para- 
phyaes ; d. sporidia. All more or less magnified. 

1492. Keetrm citrino^aurmtiaj Desm. PI. Crypt, ser. 2, 
no. 778 : Rab. Exs. no. 825. 

On willoir-'twigs. Batheaston, Dec. 1878. 

Densely csaepitose; sporidia oblong, *0003-^)0035 inch 

Plats n. fig. 8. a, b, plant, msitm i e. asci ; d. aporidia. All moiie or 
lass magnified. 

1498. Sphotna (ViUoam) fnemhrmacmj B. & Br, Semi- 
immerea; peritheetis ampiis membranaceis, pilis brevii^s 
flexibilibue tectis ; sporidiis breviter fusifornubus uniseptatis. 
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On very rotten wood. Langridge, April 27, 1874, C. E. B. 

Walls composed of large cells; sporidia '0015 inch long, 
•0007 wide. 

On the same wood with this species, and probably its stylo> 
sporouB state, is a minate Sphm-onema, fiask-shaped, wim a 
long slender neck and minute globose spores. 

Fi.atb n. fig. 0. a. plant, m »itu ; b, tiiwue uf perithecia ; e. asciu ; 
d. sporidia. An more or less liigUy magnified. 

*Venturia ahheniillai, B. & Br. Poritheciis minutis in 
maculas parvas stellatas congestis ; ascis brevibns lanceolatis ; 
sporidiis fusiformibus uniseptatis. 

On loaves of Alehemilla, on which it appears in the form of 
little jet-black stellate spots. New Pitshgo, Rev. J. Fergus- 
son, Dec. HI, 1873. 

S{H)ridia shortly fusiform, narrow, '0005 inch long, uni- 
septate. 

This is Asteroma, Grev., Stigniatea, Cooke ^ apparently 
owing its stellate appearance to the perithecia following the 
veins of tlie leaves. Fuckel’s specimens have the character- 
istic short hairs. 

*TJothidea betulina, Fr. 

Pycnidia of this species have been sent from the Rev. J. 
Stevenson, and very closely resemble those of D. vlmi, which 
have also been received from Scotland, and are equally refer- 
able to the genus Piggotia. 

1494. Hysterium arundinaoe%un, Schr., var. gramintum', 
H. cttlmigemtm, var. 0, Fr. Syst. v. 2. p. 691 ; Moug. & 
Nest. 

On leaves of grass. Torres, Rev. J. Keith. 

This agrees exactly witli H. arundinaesum, and is the plant 
of Mougeot and Nestler, and not with ff. cuhn^ntm, to which 
the specimen in Cooke’s ^ Exsiccata ’ belongs. 

1495. Muoor pruino^, B. & Br. Pusillus, niveus; vesi- 
culis globosis, reticulatis ; sjporis inegularibus. 

Covering with a thin white stratum the soil of gardeti*pot8, 
the plants in which in consequence perished. Sibhertoft, 
Nov. 1873. Spores '0007-*00l2 inch long. Some decayea 
seeds of kidn^-beans had been in the soil, and ptobaldy were 
the nidus of the mould. 

1496. Thanmidium Van Ti^hmi, B. & Br. T. degtm, 
Ann. d. Sc. Nat sdr. 6. v. xvii. p. 821. 

On cabbage-stalks. 

Clearly quite different frmn T. ekgans (Asoophota etagans, 
Cd.), as a comparison of Van Tiegbem’s figure and Oovda’s 
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will at Once show. T. elegane has occurred in this country on 
fowl’s dung. 

1497. Agaricue (Collybia) Stevensonif B. & Br. Pileo 
semiovato^ ohtuso^ viscido, pallide luteo hie illic e visco macu* 
Into ; stipite tenm dbrilloso sursum pulverulento extus intns- 
que rufulo radicato ; lamellis latis aduatis, dente decunentibus 
distantibus candidis. 

Glamis, Bev. J. Stevenson, Aug. Pileus ^ inch across and 
high; stem inch high, scarce a line thick, composed of 
fibres. 

Allied to Ag. ventricoma^ but differing in its slender almost 
solid stem, viscid semiovate pileus, and very broad, adnate, 
somewhat ventricos^lane gills. 

1498. Agartcua (Hypholoma) ailaceua^ P. 

Glamis, Bev. J. Stevenson. 

Pileus viscid, bright orange rufous ; stem 4 inches high, 
at length hollow, solid and slightly swollen at the base. 
Smell resembling that of meal. Spores pale purple-brown. 

1499. Cortinarim (Inoloma) tragantta, Fr., var. fnitimua, 
Weinm. p. 155. 

Torres, Bev. J. Keith. 

Smell not at all that of the typical form, but pleasant though 
UMuliar, resembling that of gum just beginning to ferment. 
Pileus silky, at length smooth, lilac, as is the stem, which is 
yellowish and mottled within, but not saffiron-cobured nor 
brown. 

This ^culiar form is the more interesting as it has not been 
met with in Sweden. 

1500. Eiutegia arundinaceaf ¥t. Paziza KneiJiifWailr. 

New Pitsligo, Bev. J. Fergusson. 

Quite different from a form of PozizaJuacOf which is named 
in some herbaria P, Kimffii. 

[To be contiuaed.] 


JM..^I>eacriptvma of two new Spedea of Oruatacea from 
New JBeahnd. By Captain F. W. Hutton, C.M.1s. 

Seearma pentagona. 

Carapace sub^uadrate, smooth, broader than long ; anterior 
lateral margin with two teeth ; front nearly vertical, with four 
rounded projections; lateral regions obliquely striated; a 
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pentagonal mark in the centre, the apex prolonged to the 
front, which it divides. Area on each side of the mouth below 
with moniliforra transverse strias. Arms trigonal, striated on 
the outside ; hands smooth outside, and with a few scattered 
granules inside ; fingers smooth. Legs with the third joint 
very broad, compressed, acute above, and armed with a single 
tooth at the apex, smooth ; outer joints and claws tomentoae* 
Length *67 inch j ratio of length to breadth 1 ; 1*27. 

A single specimen in the Colonial Museum, Wellington, 
locality not stated. 


Palinurua Edwardetu 

Male. Carapace beaked, armed with spines and large oval 
depressed tubercles separated by rows of short hairs. Beak 
small, compressed, curved upward, and with two small spines 
at its base ; spines on each side of the beak compressed and 
smooth. Abdomen transversely sulcated. and covered with 
flat tubercles, each segment with a row of short hairs on its 
posterior margin ; a single tooth on the posterior margin of 
the lateral lol^ of the abdominal segments. Anterior legs 
with a strong spine on the inferior margin of the second and 
third joints, none on the penultimate joint ; the superior 
margin of the distal extremity of the third joint of the last 
four pairs of legs armed with two spines, a smaller one in 
front of the larger. Length from beak to end of telson 
9'5 inches. 

Colour. Carapace and antennas dark brownish purple; 
abdomen the same, marbled with yellow ; leffs and caudal 
appendages i^dish orange, more or less marked with purple. 

In the female the beak is wanting, and there is a spine on 
the inferior margin of the distal extremity of the penultimate 
joint of the last pair of legs, making it snbchelate. 

Locality. Otago Heads, common. 

This species differs from P. Lala^ii in its much smaller 
eize. in the shape of the beak (which is straight and conical 
in Jr. Lahndit). in having no spine on the penultimate joint 
of the anterior legs, and in having a second small spine at the 
distal extremity of the third joint of the last four pairs of 
legs. I have named it in honour of M. Alphonse Hilne- 
Edwards, who has done so much to increase our knowledge 
of New-Zealand carcinology. 
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IV, — Note on a new Provisional Oenm of Carbonferom 
Polyzoa. By R. Etheridge, Jun., F.G.S. 

[Plate IV. B. figs. 1-4.] 

Hyphasmopora, gen. nov.^ 

Polpzoarium dendroid (?), calcareous, composed of small 
cylindrical stems, often bitocating. Cell-depressions arranged 
in linear longitudinal aeries, more or leas separated from one 
another by a cancellated network or reticulation, forming the 
interstitial surface, and predominating at one part of the poly- 
Koarium more than at others, presenting a longitudinal zone, 
devoid, or nearly so, of cell-depressions. The interstitial net- 
work consists of a series of irregularly formed pores. 

The fragmejits to which I nave provisionally applied the 
above name consist of small occasionally bifiircating stems, 
with nearly the whole of the surface occupied by six or more 
longitudinal rows or series of pyriform and (for the size of the 
organism) large cell-depressions, subaltemating one with the 
other. The intermediate and remaining portions of the in- 
terstitial surface, between each longitudnal series and each 
individual cell, arc occupied by small, irregularly formed, but 
generally elongate pores, forming a reticulated or cancellated 
network. This is more particiuarly the case over one part of 
the surface, generally devoid of cell-depressions, but occasion- 
ally with a single row running up the centre, or one or two 
irregularly placed. This space is bounded by the two lateral 
rows or senes of cell-depressions, one occupying each side of 
the stem. At times the poral reticulation between the longi- 
tudinal scries of cell-depressions is almost abs^t, or consider- 
ably reduced, when^ tue lateral prominent margins of two 
contiguous series uniting, a dividing ridge or kern is formed, 
whips, when viewed transversely, gives to the cross section of 
the stem a slightly multiangulax a]^>eatance. The cell-depres- 
simiB lead wwams and inwards to the true cell-aperture or 
orifipe. consiaetably smaller than the larger opening, and ap- 
pAr6ti% Oval in Outline. 

The cells ai^ at first vertical, and then curve obliquely up- 
wards and outwar^ to the surface, where they open at right 
Angles to the imaginary axis, the pyriform depression in wh^eh 

* tissue or web; a passsge or pore. [The specimeiis are 

ia the couection of the Geoleglesi Burviw of Scotland; and this desorip- 
dbn Is published by perttfission of the Birector^Oeneriu of the Geological 
Surrey.] 
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the orifice is placed having a prominent mardn^ projecting a 
little fiom the surface of tne stem at its dorsal side, whilst the 
true orifice itself projects at its lower margin. At the point 
at which the cells oend from the perpendicular to the oblique 
angle at which th(^ pass to the surface, one of the walls is 
much constricted, that nearest the external surface. 

I have never seen this pretty coralline in any other condition 
than such fragments as are here figured j but a specimen has 
lately come under my notice in winch there appears to be the 
remains of a lateral branch or dissepiment, after the manner 
of Polypora or Fmeatella ; but on this point I am in doubt. 
Under these circumstances it would be premature to state 
whether the habit was simply dendroid, with free stems and 
branches, or reticulate. 

I submitted specimens of the simple bifurcating stems to 
Mr. Busk, who very kindly informed me that in such a con- 
dition they resembled the genus Vinculnriuj Bcfirance, but that 
none of its hitherto described spexsies were so pitted or reticu- 
lated. and that, as the openings of the cells do not appear to 
be placed on all sides of the stems, as they are invariably 
in Vinculariay it is probably the type of a new genus, perhaps 
allied to the latter. 

As 1 am unable to meet witli any generic diagnosis which 
would include the form, 1 have adopted, provisionally at least, 
the foregoing name for its reception, and for a specific desig- 
nation would associate with it the name of Mr. Busk, to whose 
kindness I am indebted for much information on fossil Polyzoa. 
In addition to this species, there are one or two others in my 
possession which will perhaps come under this genus* 

Hyphaamopora Buakiif sp. nov. 

Cell-depressions pyriform, subaltemating with one another, 
narrowing towards their ventral mnmmj mepanding al^ve, 
where they project a little from the surtMe of the polysokrium, 
arranged in about six linear series, the bdividual depressions 
of each row separated from one anotiier verticsily by the in^ 
terstitial reticulation ; kterally the margins of contiguous rows 
sometimes unite, forming dividing ridges or keels ; cell-orifice 
round, placed within the cell-depression its upper extremity* 
The interstitial network mchnee $ series of mttgidar porel 
openings. The sides are occupied hy the two m&eilL rows of 
cell-depressions. The reverse, over which the retieulation at- 
tains its greatest development, sometimea has a stni^ row of 
large cell-depressions placed along the median line, at various 
distances from one anotlier. 
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Localities, Limekilns Old Quarry, near Limekilns House, 
near East Kilbride, from sliale between the first and second 
limestones of the Caldemood series. Lower Carboniferous 
Limestone j^roup ; Calderside Old Quarry, near East Kilbride, 
from a similar geological horizon: collected by Mr. James 
Bennie. Mouscwater, opposite Larabcatch, near Wilsontown, 
from shale between two thin limestones of the Lower Carbo- 
niferous Limestone group ; quarry near Hillhead, near Wil- 
sontowu, from shale over the Guildhouse Limestone, Lower 
Carboniierous Limestone group; collected by Mr. A, Macco- 
nochie (collection of the Geological Survey of Scotland). 

EXPLANATION OF PLATE IV. B. 

[The figures are all considerabiy enlarged.] 

Fig, 1. Hwthwmopot^a a bifurcating etem^ showing the longitu- 

abal series of oell-depreaaions, with a ^uliar swelling of the 
interstitial surface. 

Fig, 2. The same. In this specimen are visible a few of the true cell- 
orifices. 

Fig, 8. The same, showing the opposite face or interstitial sone, with its 
single row of celf-depressions. 

Fig, 4. The Mine, a similar sj^imen to the last, but the branches with 
a wider angle of bimroation. 


V.— (?» the Madagascar River-ffog (Potamochoenis), and on 
the Skulls of the three Species of the Oenus,, By Dr. 
J. E. Gray, F.R.S. &c. 

[Plate IV. A ] 

Flacourt, in his ‘ History of Madagascar/ notices a wild 
boar in that island: and D^Aubenton, in his additions to 
Baton’s ^ Hist. Nat’ xiv. ^ 390, describes a dry head of a 
sin^lier de Madagascar ” in the Cabinet of Parts, which he 
sayil ts that of a ^^coebon de Siam but by his description it 
is evidently that of a river-hog U^tamochoBrus), I noticed it 
as a speoi^^ of that ^us in ^ tVoc. Zool Soc.’ 1868, p. 38, 
moim especially as Mr. Sdater informed me that there was 
a Uvhig specmien of the animal from Madagascar in the 
Garden of Plants at Paris; and in the ^Catabgue of Car- 
nivorotts* Pachydermatous, and Edentate Animals in the 
British Museum,’ 1869, p. 344, I named it PotanwchosTus 
madcugmcariensis^ observing that I was not awai*e of any spe- 
cimen in this country. I now find, which had escaped me 
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when I gave the name madagaaeariensis to this species, that 
M. Grandidier, in the ‘ Revue et Magasin de Zoolode,* 1867, 
tome six. p. 318, had named the wud pig from M^adagascar 
Potamoehcsrus Edvoardsii ; and I gladly adopt his name, as 
it was published previously. 

All M. Grandidier says respecting this species is:— “P. 
Edsoardsii (nob.). Nom malgache Lambou. De la cdte S.O. 
(Moroundava) . Roux-cannelle. crinihrc blanclifttre, ^paisse ; 
membres d’un brun fonc^. Taille petite. Les soies sent trbs- 
longues ; les oreilles sont ddpourvues de pinceau de poils & 
leurs extr^mitds; joues noires, encadrdes de longues soies 
blanches.” 

The British Museum purchased of Mr. Edward Bartlett a 
young specimen of a wild pig from Ambodiaqne, west of 
Tanananvo, the capital of Madagascar, which he names 
^^Potamochcsrua maaagaacarienm." I have compared with 
this specimen a yoimg Iwsch-varlc {Potamochaerus africanus) 
in the British Museum from South Africa, and I can find very 
little difference between it and the much younger specimen 
from Madagascar received from Mr. Bartlett. 

The latter has the longer white hairs on the chine, which are 
black at the base and form a black spot between the ends of the 
bladebones ; and it agrees in the general colouring, and only 
differs from the larger specimen in having the short black stripes 
on the sides rather less indistinct, evidently the remains of 
the dark spots with which the very young bosch-varks are 
marked. 

The skull of this specimen, which is probably that of a 
female, has the impressions on the side of the nose only 
slightly defined, and the zygomatic arch is thin and with a 
rounded outline beneath. The nose is slender and rather flat, 
and rounded on the sides of the upper edge, but was in too 
young a state to afford any specific characters, 

I was inclined to believe it to be the young of the continental 
species. I had not seen an' adnlt skin nom Madagascar; 
and unfortunately the skull was in too yonng a state to show 
the characters of the species. But Mr, Edward Gerraid, jon., 
has since brought to me Museum the skull of an adult mole 
river-hog (PotomocAasrus) from Tamatava forest in Madagascar, 
which proves that the Madagascar animal is a very ustinot 
species, characterized by the narrowness of the nose, wi^ a 
rounded upper edge, the width of the skull at the zygomatic 
arch, and the anguliw outline of the lower edge of this arch, 
and by the situation of the aperture fisr the vessel in the lower 
jaw, which seems to be a permanait character, as it is unifonn 
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in the six or eight skulls of P* africanua and P, porcua in 
the British Mnseuni. 

The three species of this genus may be thus characterized 
by their skulls : — 

♦ Head md face varied with blackish ; fur elongate, harsh, Orest of 
the sheath of the upper canines elongate in the male, 

P, africanua, Nose of skull broad, flat at top^ and keeled 
at sides ; lower edge of zygomatic arch regularly curved. 
South and Central Africa. 

P. Edwardaiu Nose of skull narrow, rounded at top and 
upper margin of sides; lower edge of zygomatic arch sub- 
angular in the middle. (Plate IV. A.) 

Madagascar. 

** Head and fau varied with white ; dorsal mane white, Orest of the 
sheath of the upper canmes of the male shorter, broad, 

P porcua. Nose of skull broad, flat at top, and keeled 
on the upper margin. 

West coast of Africa. 


They may be further characterized as follows : — 

♦ The zygomatic arch swollen out, with an irregularly rounded lower 
edge ; the impression on the side of the forehead broad and trun^ 
cated behind, with a perpendieukir edge just before the orbit ; 

lower jaw with the perforation for the passage of the vessel 
under the space between the second and Aird lower grinders ; the 
front of the upper part of the nose flat, broad, rather heeled on 
the sides, 

Pdant<>chm%a porma^ Gray, Hand-Cat. B.M. tab. 23. fig. 1, d , 

The lobe over the sheath of the upper canines of the male 
truncated, spreading outwards, mi not reaching the callosity 
of the lateral ridge on the side of tlie nose. 

Poiamoehoerua c^dcemus^ Gfay^ Hand^Cat. B.M. tab. 23. 
flg. 2,<y. 

The lobe over the sheath of the upper canines of the male 
elongate, adpressed to and reaching the callosity of the lateral 
ridge on the side of the nose. 
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♦♦ Ihe xj^amatie arch mollen out, broad in the middle, andwWi a pro^ 
duMd auhanfffdar lower edge ; the impression on the side of the 
forehead raiher narrow, obliquely truncaied, produced above so 
as to have an oblique edge, exiting forward in front of the 
orbit : lower jaw with a perforation for the passage of the vessd 
under the space between the first and second lower grinders / the 
front of the upper part of the nose narrow, fattim, rounded on 
the svdes^ 

Potamochesrus EdwardstL 

The lobe over the sheath of the upper canines elongate, 
adpressed, and reaching the callosity of the lateral ridge on 
the side of the nose. 

The lobe over the base of the sheath of the canines in the 
males is elongate and adpressed to the sides of the nose, as in 
P, o/rtcawMs, and not ^ort and diverging outwards as in 
P. porous. The skiill has a much slenderer nose, is much 
lower behind, and has a narrower occipital end than in either 
of the continental species, in both of which it is high and 
broad behind and has a broad square nose. 

The skulls of the female river-hogs [Potamochmrm) only 
have a sharp ridge across the base of the sheath of the canines ; 
and the sides of the nose are smooth, and not callous and warty 
in the middle part as in the males ; and the impressions on the 
sides of the forehead just before the eyes are not so deep and 
well marked as in the skulls of the males ; and the lobe of tlie 
maxillary bone forming the front portion of the maxillary 
arch is broader than in the males. 

The lobe over the base of the canines of the males of 
P. parous is compressed, oalloos, and rugose at the ends. 
It seems to vary in sha^ : in two skulb in the Museum 
from the Cameroous and Gaboon it is moderate^ broad, 
with a rounded outer e^e and a convex rounded Outer sur- 
face ; and in one from West Africa (believed to be from the 
Niger) it is flattened, broader, and with a much flatter 
surface. The lobes over tho base of the canines of the 
males of P. cfricanm are longer and broader; one has 
a distinct keel on the hinder part of the outer side; and 
the other has but very slight indications of such a keel and 
is rounded. 
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VI. — On nete Speciev of Bivalve Mollmca found at Cvmana, 

Venezuela. By R. /. Leciimeke Gurpv, r.L.S., F.G.H., 

&C. 

[PUte VIl. figs. 1 & 2.] 

One of the shells now to be described is a large and fine 
species of Ventis. If I mistake not, this species has been 
regarded by some as the V. cremdata of Chemnitz ; but the 
shell which 1 have for years considered to be that species is a 
smaller and very different one. 

The other shell is a Mactra^ not belonging to the typical 
group of that genus, but, on the contrary, somewhat of an 
aberrant form. It is a large and interesting spexiies. 

The recent, not less than the fossil, shell-fauna of Cumana 
is very interesting. Among the recent shells arc several 
which are by no means common in the West Indies — as, for 
instance, the true Persona reticularis (Linn.), which, though 
nearly allied to, must not be confounded with the P, clathrata 
of Madagascar nor with the fossil P* similltnia of the West- 
Indian Miocene. Dipsacus glahmtus occurs at Cumana ; and 
1 have also from that place an undet(*Tmiued species of Fusus 
(which resembles young shells of Fasciohiria gigantea^ except 
that it has a longer canal), and also the following — Solariuni 
tesBellatuniy Phos miadeJupensisy Venm flexuosa, Calgpfrcpa 
aurtculata (of which apparently there is a good figure in the 
large edition of Ouvier^s ‘llfegne Animal,’ pi. 48. f. 4, under the 
name of C, Crnneri^ Desh.), Oliva reticnUiris (several forms), 
and O, monilifera^ Reeve (PsaiO. muticoy Say,»72i<«VZ?/ia). 

Venus superhay n. sp. PI. VII. fig. 2. 

Ovate, slightly subtrigonal, a little inequilateral, ventricose : 
anteriorly produced and rounded ; posteriorly produced and 
subanguiate ; umbones closely approximate ; lunule large, 
striat^ with irregular diverging lamellas, distinctly defined 
by a sharp groove ; posterior dorsal area large, striate, not 
distinctly denned. Valves marked with numerous irregular 
angulate streaks of chestnut or brown, and adorned witli 
niraerous concentric cienato ribs, which are rather more distant, 
thinner, and more distinctly orenate near the anterior and 
|K>sterior margins ; on the disk the ribs are square, flattened, 
and polished, and the crenation is less marked. Ijcngth 70 
millims., height 55, thickness about 45. 

Mactra anserinxiy n. sp. Pi. VIL fig. 1. 

Oval, compressed, subequilateral, gaping widely posteriorly ; 
Ann. Mag. N. Hist, Ser. 4. Vol. xv, 4 
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anteriorly somewhat produced and subangular; posteriorly 
high, with a decided obtuse angle formed by a low keel 
running from the umbo, on the up|^r and posterior side of 
which keel the shell is covered with a olack epidermis. Valves 
flattened, white, rather fragile, marked with concentric strisa 
of growth, which are worn smooth on the disk and umbones, 
but towards the ventral margin are covered with a yellowish- 
brown wrinkled epidermis. Length 85 millims., height 60, 
thickness 30. 

Closely allied to which, indeed, appears to have 

been confounded with it. The details of the hinge arc some- 
what similar to those of the hinge of Hemimactra gigantea ; 
but the postcariual area resembles that of Scktzodesrna, The 
latter feature is much developed in our shell, and is remark- 
able for its black epidermis, that of the other portions of the 
shell being of a light brown. 


VII . — Notice of some Marine Shelh found on the Sfwree of 
Trinidad. By IL J. Lechmere Gupfy, F.L.S., F.G.S., &c. 

[Plate Vll. figs. 3 & 4.] 

Purpura trinitatensUf Guppy. 

A solid, ovate, yellowish, subrimate shell, adorned with 
numerous rounded spiral ridges, which are crossed by fine 
imbricating 8tria3 : whorls about 6^ with four spiral rows of 
obtuse elongated tubercles, of which the two upper rows are 
much the largest, the superior one forming the anrfe of the 
whorls : suture hidden by a row of stout curved ana reflected 
lamelte, of which there are about three above each of the 
tubercles on the angle of the whorl : spire conic, sharp : 
mouth pink within, and often ornamented with two or three 
more or less interrupted spiral red or chestnut lines correspond- 
ing to the external rows of tubercles : aperture oval, with a 
small and decided posterior canal forming the successive sutural 
lamellce ; anterior canal open and a little reflected : pillar-lip 
smooth, flattened or hollowed out, bright pink ; outer lip den- 
ticulate, obsoletely striate within. Height 40 millims., greatest 
breadth 27, longest diameter of aperture 26. 

Gulf of Paria. 

A species somewhat resembling P. mancinella , witib a 
sharper spire and a more decided striation. The sutural 
lamellsB are well developed, like tlmse of P. caronatu. There 
is a strong; idge round the base. 
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Cardium dkurnijerum^ Guppy. PI. Vll. fig. 3. 

Shell a little angularly suboval, moderately tumid: externally 
marked with irregular orange-brown spots, and adorned with 
thirty-five narrow imbricated ribs closely covered towards the 
margins of the shell with numerous porcellaneous semitubular 
tubercles, which are thicker anteriorly ; posterior edge nearly 
straight, strongly serrate. Hinge-teeth J^Errr> strong. Interior 
salmon-colour, growing white towards the strongly dentate 
margins, whicn are yellowish. Height 52 millims., length 45, 
thickness 40. 

//ah. South coast of Trinidad (71 IF. Carr), Found abun- 
dantly at Grenada. 


Cardium haitensfij Sowerby, Quart. Journ, Gcol. Roc. 
vol. vi. p. 52, pi. X. f. 11. 

An oblique subovate shell, with 20-24 radiating, nodose, 
rather square ribs wider than their finely crenate mtorstices. 
Allied to C\ suhovale, Brod. 

This was originally described by Sowerby as a fossil from 
Haiti ; but I have dredged two small examples of it in the 
Gulf of Paris. 


Area centroUXj Guppy, Proc. Scientific Assoc, of Trinidad, 
p. 175 (Dec. 1867). PI. VII. fig. 4. 

This species waa described as a fossil ; but I have since 
ascertain^ that it is likewise living on our coasts, having been 
collected by myself on the shores of the Gulf of Paria, and 
by Mr. Ca^ on the south coast of Trinidad. Its umbones 
are often pink or red, which colour is visible inside as well as 
outside ; and the shell has a hairy epidermis, generally worn 
off at the umbones. Height 17 millims.^ length 24. 

The following is the original description Transversely 
subthomboidal, with a strong wide carination running from 
the umbo to tlie posterior an^le ; ornamented with many 
(86-^} squamosely nodose rac&ting ribs, each with a fine 
subsidiary thread-like rib in the narrow interstice; anterior 
margin short, rounded ; postmor margin strongly sinuate, 
angulate above with the hinge-line, and forming a more round^ 
angle with the strongly crenate lower margm. Hinge-teeth 
small in the middle <rf the straight hinge, but becoming larger 
and diverging considerably towards the angles ; ligameiSal 
area more or less grooved, especially anteriorly.’’ 


4a 
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Tkracia diasi milts. 

Ovate-oblong, compressed, white, roughened by numerous 
fijie granules, which are generally arranged in lines radiating 
from the umbo ; transversely cxcentrically plaited ; anteriorly 
rounded ; posteriorly vertically truncate, with a keel (most 
prominent on the smaller valve) running from the umbo to 
the lower posterior angle. Height 27 milHms., length 40, 
thickness lo. 

This is nearly allied to T, pftcaki^v,^iic}i Reeve (Conch. Icon. 
Thracta^ 7) considerexl it to be. Our shell is rather interme- 
diate be.tween T, plicata and T. magnificat differing from the 
former in ornamentation and general shape. On a tablet in 
the British Museum the name dissimilis is applied to our 
species ; but I liavc not been able to find any aiitlmrity for 
that name, whicli 1 adopt for the shell. 

Hie animal is furnished with two long siphons, separate for 
the whole of their length and coarsely fringed. The epi- 
dennis along the posterior margin extends beyond the shell 
and covers the bases of the siphons. 

EXPLANATION OF PLATE VFL 

[All the figures are of the natural size.] 

Fiff. 1. Mactra owdmna, right valve. Oumana, Venezuela. 

Fig. 2. Venui rntperha, right valve. Cumana, Venezuela. 

Fig. 3. Cardium ebumt/^m, right valve. South coast, Trinidad. 

Fiff. 4 a. Area cantrotay right valve, interior. 

Fig. 4 6. The same, right valve of a large specimen, exterior. 

Port-of-Spain, Trinidad, Sept. 1874. 


VIII . — Notes on the Palaeozoic Btvalved Entomoatraca, 
No. XL Soms Carboniferous 0strac4)da from Russia, 
By Prof. T. Rupert Jones, F.R.8., F.GKS., &c., and 
James W. Kirkby, Esq. 

[Plate VLJ 

In the seventh livraison of the first volume of his ^ Lethssa 
Rossica M. d’Eichwald figures and describes twenty species 
of Palteozoic Entomostraca, twelve of which are wm the 


• Wt* refer to the French edition, published at Stuttgart in 1800. 
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CHiboaiferous rocks of Russia. Most of these species had 
been previously noticed by liim, though not ligured, in the 
‘Bulletin Soc, Jino. Nat. IVjoscou/ ann^e 1857, p. 198. 

M. d’Eiehwald^s specimens are from the Carboniferous 
Limestone of Borowitschi, in the Government of Novogorod ; 
from Carboniferous Limestone on the right bank of the 
Serena, near Goroditz, in the district of Kozel, in the Govern- 
ment of Kalonga ; from Carboniferous Limestone on the 
river Tscherepete, near Tschcrnischine, in the district of 
Likhwiue, in the Government of Kalonga ; from the Car- 
boniferous Dolomite of Sterlitamak, in the Government of 
Orenburg ; from the C^^^Aerma-Limestone near the village of 
Filimonoff, on the river Oupa, in the Government of Toula; 
and from the Carboniferous Shale of Sloboda, also in the 
Government of Toula. 

From these materials D’Kichwald describes and figures the 
following species : — 

IJpvTichia gibberosa, D'Mchwald, Bull. 8. I. N. Muse. 1857, xxx. ii. 
p. 312; Letb. Ross. i. v. J859,p. 3(Kb vii. 18(K), p. 1349, pi. 52. f. 11. 

colliculus, D'Eichwaldf Bult 8. 1. N. Mosc. 1857, xxx. ii. p. 313 ; 

Uth. IW i. V. 1859, p. 809, vii. 18(K), p. 1848, pi. 52. f. 1. 

umbonata, IXEichwaldf Bull. S. 1. N. Muse. 1857, xxx. ii. p. 81 2; 

I.oth. Ross. i. V. 1859, p. 809, vii. 1860, p. 13^17, pL 52. f. 10. This is 

a Kii'khya. 

striolata, Bull. S. I. N. Mosc. 1857, xxx. ii. p. 312; 

Letb. Ross. i. v. 1850, p, 309, vii. 18Ch), p. 1848, pi. 52. f. 14. This is 
a Kirkhya. 

Leperditia micropbthalma, U Eichu^tldy Cyprulim^ Bull. 8. 1. N. Mosc. 
1857^ xxx. ii. p. 310; Leperditia, Leth. Ross. i. vii. 1800, p. J3il6. 
PosBibly a variety of L. Okeni, 

Bairdia Qualcni, ifEichwald, Bull. 8. I. N. Mosc. 1857, xxx. ii, p. 311 : 
Leth. Ross. i. v. 1859, p. 309, vii. 1800, p. 18}19, pi. 52. f. 4. 

loeivigata. UEichwiM, (Jypridina, Bull. S. I, N. Mosc. 1857, xxx. ii. 

p. 810; Leth. Ross. i. v. 1859, p. 800 ; Bairdia, Leth. Ross. i. vii. 1800, 
p. 1842, pL 52. f. 5 ; and var. myrescens. Both are Leperddim, and 
probably varieties of L. Okmi. 

— lequalis, E'Eichrvakl, Bull. 8. I. N. Mosc. 1857, xxx. ii. p. 81 1 ; 
Leth. Ross. i. v. 1859, p. 809, vii. 1800, p. 1 840, pi. 52. f. 6, 

oxciaa, D‘J^w<iW,j3u1L w. I. N, Mosc, 1857, xxx. ii. p. 811 ; Leth. 

Rom. i. v. 1859, p. 809, vii. 1800, p. 1342, pi. 52, f, 8, Poasibly CV 
there (P) (Munster). 

— -diatmeta, jyjiSichwald, Bull 8. I. N. Mosc. 3857, xxx. ii. p. 311 ; 
Le^. Rom. i. vii. 1800, p. 1841, pi. 52. f. 12. Very similar to Bait^dia 
muenmaia, ReuM. 

— ~ curta, M^Coy, D'Eichwald. Bull. 8. 1, N. Mosc. 1857, xxx. ii. p. 811 ; 
Leth. Rom. i. v. 1859, p. 309, vii. 1800, p. 1838, pi. 52. f. 17, and var. 
t 18. B, an^dOf pleheia, and varieties. 

Judging from M. d'Eichwald’8 published figures, some of 
the amVe species may be more appropriately placed in other 
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genera, Beyrichxa umhonata and B. siriolata seem to belong 
to Kirlchya ; and Bairdia Imvigata is a Leper ditia. 

Soon after the publication of the above-named work we 
were kindly favoured by M, d’Eichwald with a series of 
Eussian specimens : and these have enabled us to arrive at 
a better understanaing on some points of his Carbonifemus 
species. We have also some other specimens, brouglit from 
Eussia by the late Sir Eodcrick I. Murchison. Out of the 
eight species and their varieties (four) which wc have identitied 
among our Russian specimens, four liave already been described 
as Carboniferous, two as Permian forms, one as Silurian, and 
four are new. Three or four named by M. d’Eichwald we 
relegate to other authors. Hiere remain six or seven of M. 
d’Eichwald’s Carboniferous species which we have seen in 
figures only. 

We figure tlie best of our Russian specimens in Plate VL ; 
and the following observations will assist in defining the 
species. 


1 & 1^. Leperditia Okent (Von MUnstert), *nd var. inornata 
(M'Coy). PI. VI. figs. 1 & 2. 

Baiidia l<emgata. var. nigreMeenSf D^Eicbwald, I^th. Roes. i. vU. p. 1842, 

pi. 62. ii^. 6. 

This s^ies, so common in the Carboniferous formations of 
Britain, Eureme, and Nova Scotia, occurs in great numbers 
In a piece of hard, dark-grey, saccliaroid limestone, labelled 
^^Bairdia Imvigata.^ var. nigrescens. village of Phillineonowa, 
in the Government of Toula,” Tae sjK'cimcns, rather small, 
are all single valves, and of a blackish colour. The general 
contour of the carapace is nearly that of the typical L. Okent, 
The eye-spot is not distinguishable. Prtmuia EicJiwaldij 
Corals, ana Brachiopods are associated. 

From near Likliwine, in the same Government, we have a 
minute specimen of this species, with a well-marked eye-spot 
and a slight marginal rim (fig. 2). In the former feature it 
^rees with M. d^ichwald’s figure of his ^^Buirdia 
From the same locality, in a piece of soft yellow limestone, 
other rather larger specimens occur, which we also refer to 
this species. They differ in having the oarapaoe-volves less 
oblique than is usual with L, Okeni^ thus having a nearly 
semicircular hinder end. Th^e might without much 4if- 
culty be mistaken for a G^there^ and indeed do occur in a 
piece labelled Bairdia This variety is not unusual 

t Aj\n. & Mag. Nat. Hist. nev. 3, vol. atv. p. 403, pi. 20. figs. 1~3, 
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in the Carboniferous rocks of Scotland and Ireland ; and may 
be regarded as L. Okeni^ var. inornata (M^Coy). 

M. d’Eichwald’s of ^^Bairdia hnviffata^^ approximates 
to that of a Leperditta^ and shows also the characteristic eye- 
spot, L, mtcrophtkalma^ D^Eichw., also appears to be rclatt'.d 
to L, Okent as a small variety. 


1**. Leperditia Okenij var. ohliqtia^ nov. PL VI. fig. 3. 

With the typical L, Okent from Phillineonowa we find a 
few specimens of a small Leperditia having a relatively short 
hinge-line, a long sloping posterior region, and a full ventral 
curve. This is near L. Okeni^ var. acuta {km\. & Mag. N. II. 
sen 3, vol. xv. p. 40(5, pi. 20. fig. 4) ; but it has a shorter hinge- 
line. In outline it approaches both L, lliningeri and L. WiU 
lienais of Pn Schmidt *, but agrees with neither. We propose 
to name this form var. ORLiQUA, as the greatest length is along 
a line much higher in front than behind. 

2. Beyrichia intermedia^ Jones & IIoll. PI. VI. fig. 11. 

Length Vn inch, height inch. A minute, subovate, 
smooth Beyrichia^ with a nearly semicircular ventral border 
and a deep subccntral sulcus, rather posteriorly placed; this 
sulcus cuts the valve vertically, and extends from the dorsal 
border to less than halfway across the valve ^ another, but 
faint, indentation exists near the smaller (anterior) extremity. 

In soft yellow limestone from near Likhwino, in the Govern- 
ment of Toula. 

This is undistinguishable from B. intermedia^ J. & H.f^ from 
the Upper Silurian rocks of Malvern, except that its slightly 
greater length gives it a rather more oval outline. 


8. Primitia Eichwaldij^p, n, PI. VI. fig. 12, a, i. 

Associated with the Leperditia of Phillineonowa we have 
found some specimens or an Entomostracan corresponding 
with the description of Primitia given in the ^ Annals,^ ser, 3, 
1865, voL xvi« p. 415, except ^at it has a reticulate ana 

3 htly wrinkled ornament, 

I; is Vv xV tnch high ; has eldngate, oblong, 

y convex valves, with a straight dorsal border, a vertical 
sulcus in the posterior half, narrow above and broad below, 


♦ ^'Ueberdie russischen «iluii»<^en Leperditien/' M4m. Acad. Imp, 
Sc. St-Pdiersb. ser. 7, vol. Kxi. 1878. 
t Ann. A Mag. N. H. mt, 4, 1809, vol iii. p. 218, pi. 15. f. 7. 
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and a slight rim bounding the free margin : the surface, in 
unworn examples, is reticulately ornamented, and is usually 
marked with numerous rather fine longitudinal wrinkles, 
due to the thickening of the longitudinal walls of tlie net- 
work. 

The Upper-Silurian P. varioUtta, J. & II. op, cit. p. 418, 
pi, 13. f. 6, is a near ally ; but is shorter, has its sulcus more 
central, and shows only a pitted ornament. 

Some small bivalve carapaces from the Carboniferous strata 
of West Scotland f, and others from Shropshire, arc allied to 
the form under notice, having suboblong outliru’., longitudinal 
wrinkles (stronger), and some fine reticulation ; but the sulcus 
is contracted to a central pit^ such as is found in s(unc Primitias, 
We have also a small smooth form from Lanarkshire. 


4. Bairdia mqmUsj D’Eichwald. PI. VI, lig. 4. 

We identify a specimen from the yellow limestone of Likh- 
wine with this species. It is inch long, inch high, 
smooth, swollen, of a subtrapczoidal outline, with the pos- 
terior extremity blunt, and wdth a strong dorsal and ventral 
overlap. 


5. Bairdia amplay Keuss. PI. VI. fig. 5. 

Two very fine cxamjiles of Bairdia sent us by M. d^Eich- 
wald as B, curtay from Sloboda, in the (xovernment of Toula, 
Mpear to us to belong to B, ampluy Reuss, known in both the 
Carlioniferous and Permian formations. 

The perfect shape of B, curtuy M^Coy, has been given by 
one of us in plate 61. fig. 1, * Monthly Microsc. Journ,’ vol. iv. 
1870. 


6^. Bairdia pkheiay Reuss, var. rhombicay Jones. 

PI, VI. fig. 6. 

Included with the specimens of the last species is a single 
example of what seems to be, if not a distinct sjiecies, a 
rhombic variety of B, plebeta, described and figured in the 
^ Trans. Tyneside Nat. Field-Club,’ vol. iv, 1859, p. 4^ pi. 11, 
figs. 10, 11, 12, B.plebeia is common in both me Oarboni* 
ferous and Permian formations ; var, rhonibica is Permian also. 

t ^^Kirkbya icodcay^ J. k K. MS., * Trans. Gaol. Soc. Glasgow,^ voL iii. 
Supplem. Garb. Foss, p. 28. Unless specimens with concentric longitu- 
dinal ribs occ ur, this species will have to be allocated to PrimHia. 
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6^** Bairdia plefmuy Ueuss, var. munda^ nov. 

1^1 VI. fig. 7. 

We have one Rpccinicn of another variety of B. plebaia 
from the yellow limestone of Likhwine. It is rather more 
oblong than the usual form of the Permian B, phheia. and its 
posterior angle is less developed. Sec Keuss, iJeber Entoin.’^ 
&c,, Jaliresb. Wetterauer Oes. 1854, p. 67, f. 5. 

7. Cy there [PotamocypriH*^) hilobata (Von Mtinster). 

PI. V 1. figs. 8, 9, 10. 

Bairdia exciaa (?), D’Eichwald, Loth. Rohm. i. vii. p. 1342, pi. 52. f. 8. 

We have three specimens of this species from the yellow 
limestone near Likhwine. They were sent to us by D’Eich- 
wald labcdled as ^'‘Bairdia exciaaP They nevertheless un- 
doubtedly belong to Von MUnster’s (?) bilohata''*'\^ 

to which we now refer them. 

DTiichwald^s figures show a much greater constriction on 
the subconcave border than we find in our s|K'ximens. 

The recent Potamocypris fulvay G, 8. Brady (Ann. & Mag. 
N. II. ser. 4, iii. pi. 18, fi^s. 1-4, and Nat. Hist. Transact. 
Northumb. and Durham, iii. p. 866), presents an external ap- 
jiearance I'cmarkably similar to that oi Cythere (?) hilobata, 

8. Cytherella Murchisoniamj sp. n. PL VI. fig. 13, a, 6, 
fig. 14, a-c. 

In a fragment of brown crystalline limestone, from a locality 
30 worsts east of Bugulina, collected by the late Sir RodericK 
Murchison, we have numerous specimens of a small Entom- 
ostracan, which probably belongs to the genus Cytherella. 

It is ^ inch long, and half as high. The carapace-valves 
(always separate) are oblong in outline, with tlie dorsal and 
ventaal borders nearly parallel ; the ends are rounded ; the 
posterior extremity is most obtuse ; and from the region ad- 
joining it the carapace contracts so as to give rather a wedge- 
shapea dorsal aspect. In casts a slight constriction cross^ 
the valves near the posterior third (fig. 14, 6). The shell is 
tliick, and the surface apparently smooth. 

t Ann. & Mag, N. H. ser. 8, vol. xv. p. 400, pi. 20. f. 10. This species, 
hot uncommon m some Carboniferous rooks oi Britain and Europe, was 
described by us oit.) Baa OytiheH ; it is most probably either a Bota- 
mot^pris or a Bairdia, 
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List of the Carbontferous Ostracoda of Russia, 

B 63 n*iohia gibberosa, /)’ FAfhw, Sloboda. 

colliculus, UEichw. TschemiBchine, 

intermedia, Jwieii <$• Holt, Twibernischiiie. 

Kirkbya umbouata (D^Eichw.), Sloboda. 

fltrJolata Sloboda. 

Primitia Eichwaldi, Jones <!}• Kirkhy, Phillineonowa. 

Leperditia Okeni Mnnstei ). Phillineonowa, Sloboda. 

, var. inomata (M^Coy). Tscheruisehine. 

, var. obliqua, J. <!!(• K. Phillineonowa. 

^ var. microphthalma, D'Eiehw. (loroditz and Sloboda. 

Oythere (?) bilobata (Van Munder). Tachemisrhine and Sloboda. 
Bairdia excisa (?), lyEichw. Techerniflchino and Sloboda. 

amph^ Meuss, Sloboda *. 

pleoeia, ReuM^ var. rhombica, Jones. Slolx)da. 

, var. munda, J. ^ K. Tschemischine. 

—— inqualifl, UEichw. Sloboda. 

distracta, IfEichw. ( = ? mucronata, Retm). IWowitschi and 

Goroditz. 

Qualeni, IXEiekw. Sterlitamak. 

Pytherella Miirchiaoniana, J. K. Near Bugulina. 

EXPLANATION OF PLATE VI. 

[All the figures, except fig. 12 are magnified 20 diameters.] 

Fiy. 1. Leperditia Okmi (Von Munster) : rierht valve of small individual. 
Fig, 2, Leperditia Ohmi^ var. itwrtiata (M‘Coy) : left valve. 

Fig. fi. Leperditia OIrem, var, obligua, nov. : left valve. 

Ftg, 4. Bairdia tequalis^ IVEidiw. : a, right side; 6, dorsal; c, ventral 
edge ; rf, end view. 

Fig. 5, Bairdia ampkif House : a, right side ; b, ventral edge ; e, end 
view. 

Fig, 6. Bairdia plebeia, lieuss, var. rhombica, Jones : left valve. 

F^. 7. Bairdia plebeia^ var. mmda^ nov. ; left valve. 

Ffgs, 8 a, b, Cf 9a, b, 10 «, ft, o. Oythere {PoUimocyprie?) hdobata (Von 
Miinsto). Three individuals in various asneots. 

Fip. 11. Beyrichia intermedia j Jones & Holl ! left valve. 

F\g, 12. Primitia Eichwaldi, sp, nov. : a, left valve, with wrinkled orna- 
ment ; ft, ornament, mom a reticulated portion, magnified 84 
diameters. 

Fig, 18. CythereUa Murchieoniana, sp. nov, ; a, left valve ; ft, edge view. 
Fig, 14. CythereUa Murchisomam (cast) : a, right valve ; ft, view \ 

c, end view. 


• Under the heading Bairdia curia ** in ‘ Lethma RoseiOa,' loe. eit, 
M. d’Eichwald gives Tscbemiachine, Goroditx, Borowitechi, and Sloboda 

as localities for at least three varieties, and he quotes it also from the 
^Old Bed Sandstone with Fueoids.’’ 
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IX, — Notea on Coleoptera^ with Deacrwtiona of new Genera 
and Species. — Part III. By Francis P. Pascoe, F*L.S. &c. 

[Plate VIIL] 

List of Genera and Species . 


MoXOCHAMINAi. 

Monochamufl fulvicornis. 
acanthiaa. 


PRIONIDiE. 

PaiONINJB. 

Miocydua (n. g.) prionoides. 

Clostkeinje. 
Elaptus brevicornia. 

CoLPODEEIN.E. 
Eudianodea Swanzyi. 

CERAMBYOII)^. 

GEiiinjbF 

Ectinope (n. g.) epinicollis. 

Phohacanthin^. 
Trypbocharia Mastereii. 

Strongylurin^, 
Lygesis mendica. 

Uracanthinjb, 
Uracanthua gtrigosus. 
Emenica (n. g,) nigripexmifl. 

Pytheinab P 

Tituriua (n, g.) calcaratus. 

LAMIIDiE. 
Doecadioninab. 
Coreetetba (n.g.) inaularis. 


Ckroplesinas. 

Eimithera (a. g. for Thysia 
viduata). 

Ceroplesis sumptuosa. 

aulioa. 

Pheynktinab. 
Psycholupis (n.g.) Fahrtei. 

HkbkskciNjB. 

liebMecis anisocera. 

cristaia. 

Pbotorhopalin-®. 
Protorhopala elegans. 

Niphoninjb. 

Praonetha Dohmii. 
ChEBtostigme (n. g,) oaata. 
Oorrhenee grieella. 

fulva. 

cruciata. 

Syxnphyletes torquatus. 
Achnotypa (n.^.) baaalii. 
Rhytiphora latiie^iata. 
Pentbea melaRoeticta. 

Fericoptineb. 

Bebelid pieta. 

acuta. 


Miocydus. 

(Frioninte.) 

Priono altnia. Bed clypw fronto oontinuato, ?a5ro inyiao, atUmnw 
aezratia, et tartiM brevioribua. 

The lip^ except a few stiff hairs fringing its anterior margin, 
is quite Wden the clypens, which is not marked off from 
the front by any line or impression as in Prionua. The an- 
tennsB have all the joints from the fifth to the twth inclnsive 
plated on one side towards the apex. My specimen appears 
to he a male. 
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Miocydus prionoides, PI. VIII. fig. 9. 

M, nitid© castaneus, subtiis rufo-bninneua, 8U])ra irrcgulariter aat 
deiift© punctatufl ; vertioe capitis longitudinaliter catialiculato ; 
prothorac© latitudine duplo longiorc, ufriiiqiic binpinoso, angulis 
antici© rotundato, basi apicequo ovidenter marginato ; scutello sat 
brevi, subscutifoniii ; elytris lateralitor gradatim anguatioribus, 
tenuiter clevato-lint'atis, apice lato rotunclatis ; antonnis pcdibus- 
quo nifo-briiiiueis, illis corpore brevioribus ; stornia fulvo-hirsutis. 
Long. 9 lin. 

Uab. West Australia. 

Elaptus brevicornis. PI. VIII. fig, 8. 

E. fuscus, vcl nifo-castanciis, oranino toimitcr pubescens ; an- 
tenuis ( cJ) dimidiurn el 3 trorum paulo superautibus, ( $ ) multo 
brevioribus ; ooulis infra liaud approxinuitie ; prothoraoc tenuiter 
purictato ; scutello upice late rotundato ; elytris sat vage pundatis, 
singulis lineis tribus modice elevatis in unit is ; corpore infra pedi- 
busquo pilis fulvescentibus longiusculis vostitis. Long. ( d ) 

( ? ) 9 Hn. 

Jlab. 8outh Australia (Gawler). 

This species differs from E» svnulutor in the smaller eyes, 
less approximate beneath, in the shorter autcnnw, which in 
the male of tliat species extend to the end of the elytra, and 
in the niucli broader prothorax. 

Eudianodea Swanzyi. PI. VIII. fig. 7. 

This species was shortly described by me in the ‘ Proceed- 
ings of the Entomological Society,’ 1868, p. xiv. It is about 
11 lines long, glossy black, inclining to a very deep chestnut- 
brown, with a fulvous trilobed patch on the protliorax. It 
differs generically from Colpodems^ inter alia^ m its broader 
flat me^osternum and simple tibice ; that is to say, they are 
not carinated along the external edge, nor is the external 
apical angle bidentate as in Colpoderus. 1 owe my specimen 
fthe only one I have seen, and ajmarently a female) to Mr. 
Swanzy, whose collector took it at Cape-Coast Castle. 

Ectinope. 

((Eminas ?) 

Caput breve, inter antennas oxoavatum ; clypeuB latus, apice trun- 
catus ; lah^ transversum. Oculi laterales, snbobl^gl, medio- 
enter emwginati. Palpi maxillares longiorea, Aniewm setaoessi 
corpore vix longioros ; articulo basali brevi, subcjlindrico, tertio 
longiusculo, cffiteris brevibus, subiequalibus. Prothoraa; elongatus, 
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nupra ino>quatu«, tScutellum scutiformo. FJytm angusta, pro- 
thorace paulo latiora. -Pede$ mediocros ; femora incrassata, inter- 
raediao et postico) aubpedunculataD ; tibim apice calcaraUe ; tariti 
breves. CoiVcr antioae et intermedia^ subglobos®, baud contiguae. 
MesoBienmm borizontale. Abdomen cornoum, segmentis longi- 
tudino ftire coqualihus. 

Mr. Mastera lias sent me a single specimen of this 
form, apparently a male. Ho far as I have been able to ex- 
amine it without dissection it appears to me to belong to the 
CEminae, a subfamily whose genera are mostly highly special- 
ized. 1 can sa^ nothing of its affinities, except that its eyes 
are like those of Ciopera^ and that in habit it resembles Neo- 
corm ibidionoides^ Its anterior cotyloid cavities appear to be 
open behind ; but of this 1 am not quite sure : a remarkable 
peculiarity is the erect spine on each side of the prothorax at 
the base, (owing to its direction) not noticeable in the figure, 

Ectinope ftpinicollift. PL VIll. fig. 3. 

E. anguste olongata, fulvo-testaoea, spawe pilosa ; capite prothorace- 
que creberrime punctulatis, hoc latitudine fero duplo longioro, 
poBtico paulo anguBtiore, dorso tuborculis quinrpie» ml. duobus 
pono medium sitia, duobus prcebasalibus, altero intermedio, 
basi utrinquo spina valida erecta armato ; elytris paulo deprossis, 
confertim punctaiis, spatiia inter pumta subgranuliformibus, 
apicibus rotundatis ; coqiore infra subnit ido. Long. 4 lin. 

Ilah. Sydney. 

Tryplwcharia MmterHU. 

T. deproftsa, rufo-brunnescens, pono basin elytrorum subfasciatim 
fulvoflcens, vage pilosa; oapit© sat rude orebre, oocipite sub- 
oorrugato-punctato ; antennis ( $ ) corpore manifeste brevioribus ; 
prothoroce minus d^epresso, subtransvoreo, supra leviter vel fere 
obsolete punctato, tuberculis quinque indeterminatis instructo, 
lateraliter leviter tubcrculato; soutollo subtriangulari ; elytris 
subnitidis^ sat crebre punotatis, punotis ad apicem gradatim fere 
evanescentibus, apice singulorum breviter bispinoso ; corpore infra 
pedibusque sat sparse grisoo pilosis ; femoribns in medio pamm 
inorassatis. Long. 19 Tin. 

Hah. Victoria (Melbourne). 

The genuis Trmhocharia was not adopted by Lacordaire, 
who^ as ne afterwards wrote me, was completely mistaken in 
his idehtifiication of the species on which it was founded 

* In another case I noticed that in his collection at Li^ge the genus 
AUgM$ was represented by a small specimen of Fhfjraoawtha 9mio ; there 
were two or three other Longicome (and there might have been more) 
which were also wrongly named. 
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and whose intention it was to publish omissions aud corrections 
in a Supplement This fine species finds its nearest ally in 

T, Odewahntty from which it differs in its bispinous and less 
closely punctured elytra, the slightly thickened femora, the 
tubercle (not spine) at the sides of the {)rothorax, dfec. Judging 
from 'f, Odewa/mit, there is not much difference in the length 
of the antennee in the two sexes. 

Lygesis mendtea, 

L. iiitido CHstanea, postico pallidior, Kparse griseo-pilosa ; capite 
antico Icviter producto ; prothorace latitudine sesquilongiore, sat 
sparse irregularitiT punctulato ; scutello dense griseo-villoso ; 
elytris longiusculis, basi sparse puuctatis ; femoribus modice cla- 
vatis. Long. 4-4^ lin. 

Hah. New South Wales (Rope’s Creek). 

Closely allied to L. cylindricollu ; but the elytra consider- 
ably longer, and the prothorax much less punctured ; the 
punctures, liowever, are only to be seen in abraded examples. 

Urai'antlius strigosm. 

U, silaceus, pilis folvo-griseis vittatim vestitus ; capite modioe elon- 
gate ; mandibulis apioe nigris ; palpis ferrugineis ; prothoraoe 
latitudine paulo longiore, utrinque in modio fortiter oalloso; 
eljrtria prothoraoe fere quinquiee longioribuB, apicibus introrsum 
emarginatlB biBpiuosis, spina suturali et exterioro fbrtiter produotis ; 
oorpore infra p^busque sat dense adsperso-villosis. Long. 9 lin. 

Hah, New South Wales (Rope’s Creek), 

This species is readily distinguished by its fulvous-grey 
hairy stripes, the intervals nakea ; the prothorax is shorter 
than in the other species, and with a larger lateral callus. 

Emenica. 

(Uracanthinsp.) 

Caput antice elongato-quadratum, inter antennas sulcatum ; dypm$ 
magnus; luhrum breve. Omli tnedioores, leviter emarginati, 
Antmno! lineares, subvalidae, oorpore longiores, articulo basali 
breviusculoy tertio longitudine fere saquali^ Ofleteris longiorlbus, 
apioe (ultimo exoepto) obliquis. Pro^wraa oblongus, subcylin- 
driens. Seutellum triangulare. Elytra elongate, basi prothoraoe 
vix latiora, lateribus subparallolis, apicibus rotundatis. Pedee 

* In the * Genera * (ix. n. 411, note) we are told that we ahould find 
ibis Supplement at the end of the volume ; but at bis lamented death it 
could not have been in a state for publifati<»if 
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breves ; feinoro modioe iucrasaata ; tarsi liaeares. Coxce anticoa 
aubgloboste, baud contigusa. MesotUmum horiaontale. Abdomen 
elytra suporans. 

Lacordairc places Uracanthinie in one and Stenoderime in 
the other of tlie two sections into which he divides his 
^^Cerambycldes vrais Sylvains/’ the former having coarsely, 
the latter (with certain exceptions) finely faceted eyes ; 
Ememcaj therefore, will go with the formei*. 

Ernenica nigripennis, PI. VIII. fig. 2. 

E, bnmneo-rufa, pedibus infuscatis, elytris (basi excoptis) nigris ; 
capite oonfortim punctato ; antonnis fuscis, articulis tribus basa- 
libus nitidis, caeteris tomentosis ; prothoracc confertim rude punc- 
tato, in medio linca longitudinal! impresso ; elytris orebre punc- 
tatis, singulis lineis duabus parum elevatis munitis; corpore infra 
fulvo-tostaceo ; metasterno infuscato. Long. 6 lin. 

Hah. West Australia. 


Titurius. 

(Pytheinic ?) 

CapvX subvertioale, productum ; frons lata, planiuscula. Oovli pro- 
tunde eiuarginati. Palpi maxillares articulo ultimo fusiformi, 
apioe obtuse. Antennce oor])ore breviores, 1 l-articulatas, ex- 
trorsum orassiores ; articulo basali obconico, tertio quartoque 
coqualibus. Prothora^ vix transversus, ulrinque oallosus, supra 
sBquatus. Elgtra subdeprossa, eiongata, parallola, proihorace 
paulo latiora. Pedes breves ; femora parum incrassata ; iibics 
teretes ; tarsi subangusti, articulo ultimo elongato, uuguioulis 
divaricatis. Coxce antiem globosie, sojunotac, vix exsertm. Pectus 
ante ooxas transverso constricto-aulcatum. Corpus angustum, 
pilis volatilibus munitum. 

I have only a single specimen of this interesting Longicom, 
which I refer, although with some hesitation^ to the Pytnein®. 
I adopt the term ^^pili volatiles” after Schibdte for the long, 
slender, erect hairs sometimes found clothing the Ijody, and 
often also the lees. The Danish author is of opinion that 
they facilitate flignt by giving a greater circumference without 
increasing weight in the same degree. Would they not rather 
have a contrary effect ? The spur on the hind tibim is possibly 
a sexual character. 


Titurim calcaratus. 

T* elongatus, capite antonnisque chalybeatis, illo rudo orebre punc- 
tato; prothorace mneo-mioante, rude punctato; scutello nigro, 
transverso, apice rotundato ; elytris chalybeatis, basi nifis, irregu- 
lariter rude punctatis ; corpore infra nitide aeneo, vage punotulato ; 
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femoribus rufta ; tibiis taraiaqiie subohalybeatia ; tibiis poatioia 
apice Rupra spiuoso-productiR. I^ng. lin. 

Hah, New South Wales (Rope’s Creek). 

CORESTETHA. 

(Dorcadioninee.) 

Caput parvum, inter antennas latum, fronte transversa ; lahrum 
amplum, antico rotundatum. Otuli late emarginati, fortiter 
granulati. Anfennce corj)ore vix longiores, articulo baaali sub- 
pyriformi, tertio longiusculo, recto, ceeteris gradatim breinoribus. 
Prothora.v oblongus, cylindricufl, capito baud latior. Hcntellum 
nullum. Elytra oblonga, prothorace baud latiora. Pedes breves ; 
femora valida ; tihim omnes breves, intermedioe profunde emsrgi- 
natsc, posterioreH baud compress®. Coxes antic® globos®, H«*junct©. 
/Vo- et mesosterna elongata. Abdomen sograonto basali duobus 
sequent] bus conjunct im longiore. 

Closely allied to Me^oHta ; but while the posterior tibim arc 
scarcely as long as the tarsus, and terete, in Mesolita they are 
twice as long and compressed. The eyes have fewer tacets 
than in any other species I have examined : in Mesolita frans-- 
versa they are r.athcr finely, while in M. lineolata they are 
somewhat coarsely faceted. This is therefore one of those 
genera in which the facets of the eyes have only a specific 
value. The species described below varies in the testaceous 
Incoming more or less of a smoky brown, like the general 
colour. 

Corestetha insularis, 

C. angusta, infuscata, subtilitcr pubescons, supra oonfertim tenuiter 
punctulata; capite antice transverse; an tennis tostaceis, nigro 
annulatis, articulo basali oblongo-pyrifonni ; prothorace latitudine 
sesriuilongiore ; elytris fere obsolete striatis, fasciis duabus sub- 
testaceis, aliquando ad suturam int^^rruptis, una basali, altera 
pone medium, obsitis ; pedibus subtostacois, vel infbsoatis. Long. 
li- 2 lin. 

Hah, Eclipse Island. 

Monochamm jftihteornts. 

M, angustus, fuscus ; antennis ( c? ) corpore plus duplo longioribus, 
dare fulvis, articulo basali exoepto ; capite griseo-pubosoento, 
irapmictato, in medio longitudinaliter sulcato ; tubcrculis antenni- 
feris validis ; prothorace transverso, in medio lovitor punctnlato, 
spina laterali minus robusto; elytris modioe elongatin* poetiee 
angustioribus, apicibus rotundatis, supra fere tBquatis, modioe 
punctulatis ; corpore infra pedibusqiie broviter griseo tomentosis ; 
tibiis antiois baud elongatis, flexnosis. Long. B lin. 

Hah. Japan (Nagasaki). 
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. TKia Rpecios was taken man^ years ago by Mr. Whitoly, 
and was unknown to Mr. Lewis, who has formed extensive 
collections in Japan. 1 think it may be placed after M. vario- 
laris. 

Monochamus acantliias, 

Af. robustus, pubo serioante jfriseo-fulvoscento tectus ; capiie entice 
punctis perpauoia improsso ; anion nis ( J ) corporo plus duplo 
longioribus, 1 2-articulati8, pallidis, nigro-annulatis ; prothoraco 
valde transvorso, sparse punctulato; el 3 "tri 8 ampliatis, postico 
angustioribus, apicibns angulo extoriore spina elongata armatis, 
supra insequatis, oblique biplagiatim siituratioribus, irregulariter 
sparse puuotaiis ; corporo subtus podibusquo dense flavidulo- 
puboscemtibus ; tibiis anticis vix olongatis, flexuosis. Long. 12 
lin. 

HiJh New South Wales (Manning River). 

The nearest allies of this species appear to be JSL argutus 
and If, Holatus ; the latter, which has a dull mottled greyish 
pubescence, has 1 believe Wen also taken at Cape York. The 
other Australian species have the apices of the elytra rounded. 
In this species the spine is comparatively unusually long an^t 
slender, and is directed towards the median line of the body. 
The tendency of the antenuje to form a twelfth joint by the 
division of the eleventh is shown in many species by a dark 
i;ing, at about two thirds of the length of the latter, simulating 
a joint ; in this case, though it may not be invariable, the 
separation is well marked. I have adhered to the original 

5 cuevic name as it was used by Latreillc, Serville, and others. 

fomhammus (from /.mvo? and has no application, and 

is only misleading; and if such be its derivation, I take it 
that the orthogra^my should be Monammus, 

Kunitheua. 

(Geroplcsime.) 

A Thyri>a differt articulo basali antennarum oicatriooso, unguicttlin 
divergentibus ; meeosternam olevatum, antice productum. 

The ty^ TTiysia viduata ♦ (PL VIII. fig. 4) is apparently so 
cicely allied to Thysia that, notwithstanding its differently 
formed m^osternum, I had no hesitation in placing it in that 
Since, however, the appearance of Lacordaire’s ninth 
yolume I have reexamined it, and find that two important 
characters in the classification of that author, viz. the relative 
position of the claws to one another and the cicatrix of the 
Wal joint of the antennae, would not strictly permit it to 

^ Axmala, ser. 4, vol. iv. p. 206. 

Ann. (& Mag. N. Hist, Ser. 4. Vol, xv. 


5 
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remain even in the same subfamily. There are, however, in 
my opinion cases, as in this, in which a character becomes 
almost purely arbitrary: in the species before us the ex- 
ceptional characters are sufficiently recognized by generic 
distinction *. 

Ceroplesxa mmptuoaa. 

C. oblonga, nigra, supra pube tonuiseima alba parce adspersa, infra 
nitida, pilis brevibus volitantibus induta ; capite inter oculos pro- 
funda Bulcato, tuberibus antenniferis alte olevatis ; antennis ( cf ) 
eorporo sesquilongioribus, ( J ) parum longioribus ; prothoraca 
transverse tomido, utrinque in marc subbituberculato, punctis 
paucis irregularitor adsjH^rso, tomeiito brunneo-miniato dense 
tecto ; scutello valde transverse, postice rotundato ; elytris pro- 
thorace plus tripio longioribus, bronzino-nigris, bosi rugoso- 
punctatis, postioe punctis sensim ininoribus et minus confcrtis, 
fasciis dnabus determinatis integris invicom atque a basi aK)ualiter 
distantibus, margineque apicali roseo-miniatis ornatin ; tibiis an- 
ticis ( cf ) longiusculia, apice parum arcuatis. Long. 14-15 lin. 

Cape (Grahamstown). 

From 0. tridnctUy Oh, the nearest ally, this handsome 
species differs in the diverging antennary tubers, the trans- 
verse bulging of the middle of the prothorax, which is covered 
with a dense maroon or claret-coloured tomentum, the glossy 
bronze (almost golden) hue of the elytra, except the pinkisn 
or dark rosy bands, and the anterior tibim of the males longer 
and less curved. C, marginalia^ F&hr., seems to me scarcely 
distinguishable from C, ferrugator^ Fab. I have recently 
received C. hicincia from Angola, hitherto only recorded from 
the Cape. 

Ceropleais aulica, 

C. nigra, subtus prothoraceque sparse griseo-pubescentibns ; capite 
pilis griseis sparsis induto, tuberibus antenniferis divergentibus, 

* The Munich Catalogue erroneously makes nyaia triainata, Oast.* 
synonymous with T. Wmiehii^ Hone. The errors in this most useful 
and extensive work (it already reacmes to 3478 pages) seem to fbwer 
than could reasonably have been anticipated } out the authors in some 
cases seem to have wilfully gone out of their way to create mist^es, as, 
for instance, in referring Paeoo^ Hw to TfimwtarHm mirahiUe^ Anthoree 
leuconota to MonohamtnuB &c. The great defect of the work Is 

the restoration of names that have been dropped in consequence of their 
being preoccupied elsewhere. Dr. Gemminger and the Baron do Hai^ 
have adopted a very narrow rule. So long as names have not hem used 
for a Coleopterous genus, it matters not that they have been used in other 
orders of insects ; but on this principle, canying it a step farther, the 
specialist in Carabidm, for example, would be justified m tai^ the 
names of any other fiamily of Ooleoptera, and tne same generic name 
might be used in every family of the animal kingdom. 
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baud produotis ; prothorace modice transverao, utrinque tuberoulo 
far© obsoleto, pono medium munito ; elytrie cylindricis, fasciis 
tribus tequalibue mgris, quarum uua basali, uua media, uua pree- 
apicali, apioe ipso fasciisque duabus intermediis Imte fulvidis 
oruatia ; pedibus pilia brevibua adsperais. Long. 8 lin. 

J3aA. Angola. 

A comparatively small and somewhat aberrant species ; 
it stands in Dejean’s Catalogue under the name here adopted. 

PsYCHOLuris. 

(Phrynetium.) 

From oonvexa ; vertex elevatus, supra antoniia'i excavatus ; clypeus 
brevissimus, valdo transversus, a fronte sulco recto discrotus. 
(huli maximi, lobo inforiore quadrato, ad oram approximati. An- 
tmnof lineares, breves, articulo basali longiusoulo, tertio usque ad 
quintum gradatim brevioribus, caeteris brevibus cylindricis. Pro- 
thorax transversus, apice busique wqualis, utrinque spina valida 
armatus. Elytra oblongo, subparallela, modico convexa, basi bi- 
sinuaia, humeris paulo porreotis. Peda vaiidi, antici brevioros ; 
femora brevia ; tibiat breviter caloaratm ; unyuieuli divergentes. 
Proetemum postioo in dent© acuto produotum ; rmosternwm apice 
callosum. 

The only species of this genus, although well known, does 
not appear to have been described ; but I believe it is some- 
where mentioned by M. Reiche under the above name. From 
Pachystola and other genera it is known by its short, linear, 
not setaceous antennm, and from the former also by entire 
intermediate tibim. What I take to be the male has somewhat 
lon^r antennas. I have named the only known species after 
the learned Swede 01. Im. FS-hrmus, 

Psycholupis Fahrcei. 

P, elongatus, fusous, omnino dense griseo-pubesoens, fere obsolete 
ailaoeo-maculatus ; oapite sat magno, inter antennas leviter ex- 
cavate, antennis $ corporis dimidio paulo longioribus ; prothorace 
antice transversim flexuoso-suloato, in m^o paulo depresso, 
tabenmlis tribus planatis munito ; soutello subtransverso ; elytris 
elongatis, pamllelis, dimidio basdi, regione suturali exoepta, sat 
confer^ fortiter punctatis, apioibus sutura leviter produotis; 
abdomine marginibus segmentorum nitide nigris. Long. 15 lin. 

Hab^ Angola. 

j8i»5eseou ^nieocera. 

S. robusta, nitide nigra, pube falvo-grisea sat sparse tecta ; oapite 
oonfertim punotulato, antic© oblongo, lines elevata utrinque 
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munxto ; antennis ( cf ) oorpore duplp vd fere triple lopgioribus, 
I2*artioulati8» articulis sexto et octavo oinerois; prothoracc sat 
valdo transverso, orebre puiictulato, spina valida pono medium 
utrinque armato ; elytris sat grosse et modice oonfertim punctatis, 
fasoiis duabus arcuetis uotatis, una ante altera pone medium 
obsitis ; corpore infra iuterrupte griseo-pubcscenle ; pedibus 
parce pilosis, subtilitor pubescontibue. Long. 5-7 ^ liii. 

Hab. Queensland. 

The 12-jointed antennee of the male is a character occurring 
also in the following species ; and I find it as well in //. ftasalia. 
It may be noticed tnat the apical portion is thick('ned in some 
individuals, owing to the penultimate joint being of the same 
size as the one preceding, and both, as well .‘is the last, being 
closely fringed. In general appearance this species might be 
taken at the first glance for n. australis ; but the transverse 
face of the latter, without the raised lines at the sides, will 
readily differentiate it. 

Hebesects cristata. 

IL nitide nigra, pube inmquali fiilvo-grisea sat sparse tecta ; capita 
rugoso-punctato, antioe transverso, linca elovata utrinque munito, 
tuberibus antenniforis remotis ; antennis ( ) corj)oro plus duplo 
longioribus, 12-articulati8, articulis sexto, octavo, none basi, et 
tribus ultimiB ci nereis ; prothorace modice transverso, suberebro 
punctulato, dorso utrinque calloso, lateraliter foriiter conico- 
•pinoso ; olytris subtrigonatis, sat sparse punctatis, costulis magis 
elevatis, basi singulorum piloso^-cristatis, pone medium faaoia nigra 
notatis ; corpore infra abdominequo lateraliter albido-pilosis ; pedi* 
bus parce pilosis, subtiliter pubesoentibus. Long, lin. 

ffab» Queensland (Gayndah). 

There is a dark stripe bordered with white externally on 
each side of the prothorax of one of my specimens; the 
elytral crest is also black, and the pubescence of a whitish 
grey ; the amount of ashy colour on the antennae is also vari- 
able, This species is allied to H. basalts ; the latter^ inter 
aliaj has the antennary tubers more produced and approximate, 
and the terminal joints of the antennm nearly as snort again. 

Protorhopala elegans, PI, VIIX. fig. 1. 

P. testaceo-rufa, pube alba tenuiter sat dense vestita, maonlis elytro- 
rum exceptis ; antennis attenuatis, corpore longioribns, artmulis 
tertio quartoque mqualibus longiaaculiB,}joe subarouato; prothorace 
transverso, utrinque in medio tubcroulo parvo munito ; soutello 
transverso, apioe rotundato, dense albo-^tomentoso ; elytris basi 
ru^ punctatis, sin^lis maoulis jbribus d<^udatts ifitidis irregn* 
laribuB munitis, ml, una basali, una media versus 
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ftpioem sita ; oorpore intm pedibusque minus pubosoenlibus. 

iMg. 9 Uu. 

ffah. Madagascar. 

This is a very distinct species, and nmy be hereafter con- 
sidered to be generically distinct from P. scx-notata. 

Praonetha Dohrnii, 

P, broviuscula, piceo-fusca, umbrino, postice variegatim albido 
pubesoens ; an tennis subannulatis, articulo tcrtio quam prime vix 
longiore ; prothorace subtransverso, vage punctate, in medio bi- 
oalloso; scutello transvorao ; elytris sat brevibus, utrinque gra> 
datim angustatis, apicibus rotundatis, vage punciatis, versus 
apieem subsulcatis, ba»i et pone medium (fero obsolete) uigro- 
cristatis, illu fasciolata ; abdomiue leviter maculato. Long. 
4 lin. 

Hob. Ceylon. 

This little species lielongs to my fourth section of the 
genus (Longic. Malayana, p. 174), characterized by the basal 
crests and by the gradually declivous posterior portion of the 
elytra ; but it differs from every other aj^ecies of the section 
in the presence of two well-marked tubercles on the prothorax. 
In so large a genus, where the coloration is confined to various 
shades ot brown with obscure or indefinite spots or markings 
of greyish or whitish (and even in individuals of the same 
species there is sometimes a considerable modification caused 
by the predominance of one or the other of tliese colours), it 
becomes very difficult to give an a('.curate idea of the characters 
in these rea|>ect8 : in the specimen before me tliere are two 
or three concentric bltick and white lines on the posterior half 
of the elytra, the innermost black line at its commencement 
anteriorly marking the position of the postmedian crest (or 
tubercle). I owe my examples to the well-known polyglot 

{ resident of the Entomological Society of Stettin, after whom 
have named it 

CUiETOSTiaMK. 

(Niphoninso.) 

Caput in medio longitadlnaliter sulcatum ; frons convoxa. OcuU 
fvrofbnde emarginati. Antennw setaocm, corpora longiores, pilis 
volitantibus adspersm, articulo basali longiusciffo, tertio quartoque 
lougtoribus, tequalibus, hoc arcuato, caeteris dimidio brevioribus. 
Pr&thorax latitudini longitudine mqaalis, lateribus inermis, baai 

♦ Dr. Gerstacker ('Dio Gliedorthior-Fauna des Sansibar-Gebietes,’ 
p. 261) enumorates P. a Malayan species, among the insects 

of Zamaibar. His mueomts is evidently CwMmudi, 

Thorns. ; and his Phnpalnm is a CalHehroma. 
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bisinuatns. Elytra prothorace duplo longiora, baei latiora, postico 
gradatim angustiora, humeris rotundata. Pedes mediocres, fere 
ttjquales. Pro- at mesostema inter coxae elevata, baud produota. 

This genus may be placed near Micracantha^ Montr. ; but, 
inter alia, it wants the prothoracic tubercle, and the antenna 
have a longer basal joint. The outline of the protborax and 
elytra is different ; and hence the affinity of the two genera is 
not at once obvious. The species described below is c^ivered 
with a whitish pubescence, tne elytra having scattered bristle- 
like hairs, each arising from an areolated puncture. Tl>e an- 
tenna3, owing to the disposition of the pulKJScence, have an 
annulatfed appearance. 

Chivtoistyme casta. PI. VITI. fig. 5. 

0. fusca, pube grisoo-alba dense tecta ; antennis apice articulorum 
exoepto sparse pubesoentibus ; prothorace antice paulo angustiore, 
utrinquG modioe rotundato ; soutcllo transverse, postioe rotundato ; 
elytris disperse punctatis, punctis fusoo>marginatis, singulis in 
medio pilum loiigiusculum emittentibus ; corpore infra pedibusque 
minus dense vostitis. Long. 4 lin. 

Nab, West Australia (Nicol Bay), 

Corrhenes griaeUa. 

C, fiilvo-fciTugiuea, sat rudo griseo-pubescens, pilis ereciis albidis 
adsporsa ; antennis nigris, basi articulorum, ultimo excopto, al- 
bidis, articulo primo quam tertio breviore ; protliorace cylindrico, 
latitudine vix longiore ; elytris angustioribus, parallelis, macuhs 
nudis minutis adspersis ; corpore infra pedibusque albido-pubes- 
oentibus; abdomine segmento primo fulvo-marginato. Lcmg, 
lin. 

Hah. Australia (Nicol Bay). 

Much narrower than C. paullaj of a more uniform colour, 
the antcniisB with a shorter basal joint, and the elytra finely 
speckled. 

Corrhenes fulm. 

C. valida, ferruginea, omnino dense fulvo-pubesceus, supra pedibus- 
quo pilis erectis nigris nomerosis adspersa ; capita antice valde 
transverse, vortico elevate ; oculis pants, antice remotis j antennis 
crassiuscidis, fusois, aiticulo primo quom tertio evidenter breviore ; 
prothorace modice transverse, vemus apicem leviter constricto : 
elytris subtiliter punctatis, maculis satnratioribus adspersis. Long. 
5-6 lin. 

iffih. Australia (llockhampton). 

A stouter species than C. paulluj with a propoitionally 
huger l»cad, more transverse anteriorly &c. 
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Cof^henes cruciata. 

C* valida, femiginea, aupra pube gnseo-fusca donee tecta, pilis 
minus numerosis subadprosais adepersa ; capito antice transverso ; 
oculie mediocribus ; antennis cf oorpore paolo longioribus ; pro- 
thorace subtranaversojcylindrico, disco vittis duabus indeterminatis 
munito ; olytris basi paulo latioribus, bumeris prominulis, apicibus 
oblique trunoatis, lineis duabus olbis Tel fulris a basi usque ad 
tertiam partem, figura X-formi, ornatis ; corpore infra pcdibusque 
minus dense pubeecontibus. Long. 6-10 lin. 

Hah. QucenalancL 

A very distinct species, originally found by Mn Masters 
at Gaynaah. 

Symphyletes torquatus, 

S, fiiscus, pube plerumque fulvo-grisea dense tectus, supra maculis 
ftilvis minutis adspersus; capite infra et pone oculos fulvo- 
pubescente ; antennis ( ) oorpore scsquilongioribus, infra loviter 
eilietis ; protboraoe latitudine vix longiore, tuboroulis laterali- 
bus distinctis ; scutello subscutiformi ; elytris sparse granulatis, 
postice gradatim angustatis, plaga fbsoa arouata, in mt^o fblvo- 
notata, parte quarts bauali ornatis, singulis basi tuberculis spini- 
formibuB circa octoin seriebua duabus — interiore quinque^exteriore 
tribuB — ^instructis, apico truncatis ; corpora infra pedibusquegriseo- 
puboscentibus, segmentis abdominis pilis fdlvis fimbriatis. Long. 
9-10 lin. 

Hab. Queensland (Gayndah). 

In the male the anterior coxse are armed with a curved 
apuie, as in many other species of this large genus ; the 
female is stouter, and the antenn® are not quite so long. 
This very distinct species may* be placed after 8. cinnamo^ 
mms, 

Achkiotypa. 

(Niphonina.) 

Copui medhocre, inter antennas latum, excavatum. Oouli subdivisi, 
grosse granulati, lobo inforiore rotundato. Antmnm setacece, 
miticulis quatuor ultimis mqualibus. ProOioraw oylindricus, late- 
raliterinermis. f/yfra po^ela, protboraoe paub latiora. Pedes 
perbreves; torsi articulo ultimo valido. /Vo- et meeostema 
aimplieia. 

An elongate, cylindrical form^ with unusually short legs, 
and slender setaceous antenn® with the last joint not hookea 
or curved at the tip. The pro- and mesosterna are as in 
Syw^hyUteSj to which genus it may for the present be ap- 
proaamated, in habit approaching such species as 8. oariohsus 
and its allies. 
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Achrtotypa basalts, 

A, elongata, subcylindrioa, fusoa, pube ^sea sparae tecta; elytrfa 
sat disperse punctatis, margine extoriore in medio niveis, basi 
maoiila nigra notatis, apicibus late emarginatis ; antennis articulis 
tertio quortoque, hoc apioe excepto, nivois ; prothoraoe dense 
punctulato, margino basali nigro-binotato ; corpore infra castaneo, 
paroe pubescente. Long. 4^ lin. 

ffab. New South Wales (Rope’s Creek). 

lihytijyhora latifasciata, 

M, omnino nitide nigra, pube silacca inb^rrupta vestita; capite 
antice valde tranwersu, fronto lata, tuberibus antenniferis remotis, 
vertico elcvato, in rntwlio postice sulcato, pube linoatim notato ; 
prothorace transrerso subeylindrioo, utrinque tuberculo parvo in- 
structo, supra pube vcrmiculatim disposita ; scutello semicirculari ; 
elytris paulo depressis, singulis lineis tribus obsoletis notatis, 
fascia lata fblvo-albida submedia, antice arcuata, postice flexuosa, 
omatis, apicibus subtruncatis ; metastomo ad latera tumido ; 
tibiis brevibus. lx)ng. 11 lin. 

Jlab, Australia (CajKi York). 

An aberrant species, having a certain resemblance to Eudea 
capite, 

Penthm melanosticta, 

P, omnino dense albido-puboscens, nigro-maculata ; capite antice 
transverse, tuboribus antenniferis remotis ; antennis ( 5 ) corporo 
brevioribuB, nigris, basi subalbidb ; prothorace BubtranavorBo, 
cylindricc), utrinque dente parvo instructo ; scutello somilunari ; 
olytris basi paulo latioribus, dorso utrinque dimidio anteriore 
loviter linoatim elcvato, apicibus suberaarginatis ; pedibus vix 
maculatis. Long. 6 lin. * 

Hah, West Australia (Nicol Bay). 

This species is allied to P. miliariuj which, with scenica^ 
picMy sectator^ and crassicoUisy seem to constitute a group some- 
what different from the ordinary Penthm, Lacordaire (Gen. 
X. p. 660) says the genus is easily known by two tomentose 
depressions of the abdomen in both sexes ; and in a note he 
adds, No author that I know of has mentioned this cha- 
racter.” I had, howevot, previously tailed attention to it in 
a species of a closely allied genus, Symphyletes pvMventris 
(Joum. of Entom. i. p. 839), but itt which the two patches 
were so close together as to cover nearly the whole of the 
sej^ment. Subsequently I found that this character might or 
might not exist in the Same species, or in either sex ; and it 
seemed to me so unsatisfactory, that, as a rule, I have ceased 
to mention it. 
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Behelis picta. 

B. breviusoulA) fusca, grisoo-pubeBcens ; antennis crassiusculis, 
linoaribus, longitudine corporis ; prothorace subcyliiidrico, vittis 
indetermiDatia sex^quatuor nigris, daabus lateralibus albis, oriiato ; 
scutello albo-griseo ; elytris brevibus, apicibus subtruncatis, Imeis 
obliquis curvalis basalibus, maculie lateralibus, aliisque apicalibus, 
albis, nigro-marginatis, ornatis ; oorpore infra podibusciue bruu- 
neis, sparse griseo-puboscentibus. Long. 3| lin. 

Hah. Rio Janeiro. 

Considerably shorter than J5. lignoaa, Thoms., and with 
stouter antennae ; the stripes at the base, black, white, grey, 
with white and black again, arc curved, and with their fellows 
enclose a heart-shaped space in the region of the scutellum ; 
the lateral and apical spots have a similar coloration, but much 
less distinct. 

Behelis acuta. PI. VIII. fig. 6. 

B. olongata, fusca, griseo-pubescens ; antennis setaccis, corporc 
brevioribus ; oculis parvis; prothorace subcylindrico, macula 
A-fonni, oxtemo albo-marginata, basin versus notato ; scutello 
HU)o-gri8eo ; elytris postioo sensim angustioribus, apioe extus 
in spinam dentifonnem productis, et ut in prsscedente fero ornatis, 
sod linois basalibus minus obliquis. Long. 4 j lin. 

Hal}. Rio Janeiro. 

In the figure the elytra are represented too much rounded 
at the sides, and they are not sufficiently elongate. In this 
genus the eyes arc coarsely granulate ; and in the former as 
well as in the typical species they fairly answer M. Thomson’s 
designation ^^submagni ; ” but in this species they are decidedly 
small, and the connexion of the upper lobe to the lower is in- 
dicated only by a very long narrow line. I owe all my spe- 
cimens to Mr. Fry. 

EXPLANATION OF PLATE VIII. 

Bif. 1 . I^otorhopala eUgam. 

Fig. % Emmtoa rdgrwmnU. 

Fig. 8. Betmom ipintcoUis. 

Fif. 4. BmUhtra vidmta. 

Fig. B. ChmiosUgim easta. 

Fig. 6. Beheiw acuta. 

F^. 7. FtUdianodeB Swamyi. 

Fig. 8, MlapUts hrecieomis. 

Fig. 9. Mioegdus jpnonoitk^. 

Fig. 10» Hind leg of Tituriui cutcavatus. 
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X . — On the OenuB Bathyporeia. 

By the Rev. Thomas R. R. Stebbinq, M.A. 

[Plate ni.] 

To Lindstrorn’s original species, Bathyporeia pihea^ two 
other species^ EobertBoni and petayica^ have been added by 
Mr. Spence Bate. Of the last, however, he had seen but a 
single imperfect specimen, and none but dead imperfect speci- 
mens of the other two. As I have been more lortunatc, and 
have been able to examine perfect and living specimens of 
these beautiful little creatures, 1 have no hesitation in re- 
ducing all three forms to a single species, the original Baihy-^ 
poreia pihaa. There can scarcely be a doubt that what has 
Deen figured as B, pHoaa is the female, that B. pelagica is its 
male, and that J5. Eohertaoni is also the male not yet arrived 
at maturity. 

I have taken all three forms on^ or rather in, the sands 
at Llanfairfcchan. One specimen of the male I took at low 
tide near Bangor, one of tne female at Pwllheli ; so that the 
species is probably to be found all round the coast of North 
Wales. It burrows in the sand to the depth of half an inch 
or a little more, and exhibits very great activity in this pro- 
ceeding. When in water it is equally vivacious, darting about 
in all directions. 

The eyes are faceted, red, and in the mature animal large 
and kidney-shajHid, but small and round in the young. Tne 
eyes increase by addition to the number of facets — a mode of 
growth well known in regard to these organs in the Amphi- 
poda, and only requiring notice here because the eyes are 
given as round in the figure and description of Bathyporeia 
Kobertsoni. 

The upper antennfle do not supply, as was supposed, a marie 
of distinction between the fonn given as B, pelagica and the 
other two, since in all alike the secondary appendage to the 
flagellum has one large articulus followed by a very slender 
small one. They are also alike in other respects, ana notably 
in the shape of the large first joint, which stands boldly out 
in a line with the head, hut forms a considerable angle with 
the two following joints, very diminutive by comparison, and 
attached to an excavation some little way from its compress<^ 
distal extremity. 

The lower antennas do undoubtedly differ in the three forms ; 
and it is upon these organs that most stress has been laid in 
distinguishing the supposed species. The principal difference, 
however, is in the length of the flagellum, which is very short 
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in the figure of B, piloeOy very long in that of R. pel^tcaj 
and of intermediate ske in that of S, Bohertao^iu But in the 
order Amphipoda, aa with the facets of the eyes, so with the 
ardculi oi the lash of the antennae, an increase takes place 
with advancing age. This part of the animal will not, there- 
fore, of itself suffice for the establishment of a specific distinc- 
tion. Still the figure with the lash of intermediate size has a 
character not attributed to either of the other forms. The 
distal end of each articulus of the flagellum is surmounted by 
an ornament in the shape of an elongated horse-shoe, to which 
Mr. Stimpson has given the name ^^caheola^'' informing Messrs. 
Bate and Westwood that it is a character of the male sex. 
In their description of Lysianosaa lonqicornis these authors 
express the opinion that the calceolas have the power of in- 
creasing the sense of smell to a more acute degree. In de- 
scribing Bathyporeia Robertsoni they mention the additional 
circumstance that in the upper antennee each articulus bears 
‘‘a short auditory cilium of an oval form.’* Fritz Muller 
mentions, in his ^ Facts for Darwin’ (Translation by Dallas, 
p. 20), that he considers these auditory cilia ” of the upper 
antennro to l>c olfactory organs, fortifying his opinion by the 
fact of their stronger cfevelopment in the males than in the 
females of certain species, as in other cases male animals are 
not unfrequently guided by the scent in pursuit of the females. 
Whether Bathyporeia appreciates scent and sound by the 
lower and upper pairs of antenuse respectively or vice vei-ady 
or whether to each or either of these purposes it applies both 
of them or neither, is a question for nice and caretul experi- 
ment. This much, however, is certain, that tlie calceolas,” 
whatever their use may be, were present in those specimens 
which had the antennae about as long as the animal itself, 
thus bringing B. pehgica one step nearer to JS. Rob&riaoni. 
Between the short flagellum and the long one the difference is 
considerable, the former having only some seven or eight articu- 
lations, while in the latter I counted tliirty-two. It should also 
be stated tiiat on none of the short flagella did I observe the 
slipper-shaped appendages, although the specimens of this form 
were consiaorably more numerous than those of the other two. 
On the other hand, I took the form that has short antennas 
with the young upon it, establishing the point that this is a 
female form, though leaving it an open question whether its 
mate in all respects resembles it. The young just bom had 
a strong family likeness to their mother. There did not seem 
to be any long antennas among them ; nor were they to be 
expected. 

Of the other parts of the animal one description will equally 
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apply to males and females, adults and juveniles. The legs 
of the first pair were wanting in all Mr. Spence Bate’s speci- 
mens. These are very small and delicate, and, both in living 
and dead specimens, are cuddled up within the coxee, as if they 
were too tender and precious for use. The wrist is long, and 
at its distal end as broad as the hand. The hand is nearly as 
broad as it is long, diminishing towards the finger, wiiich is 
short and curved. The legs oi the second pair are beautiful 
objects under a good lens or microscope. Tiie wrist is larger 
than the hand, but of the same 8ha]>e. Both are adorned with 
long plumose liairs ; and the hand is fingerless. There is an 
awkwardness in speaking of hand and wrist as portions of a 
leg ; but one is happy to escape when possible from the rej^ti- 
tion of terms like the pro|K)do8 of a gnathopodos or the ischium 
of a |>erelopo<los, and there is a convenience in using accepted 
and easily intelligible terms whicli will atone for some linguis- 
tic improprieties. Wc proceed, then, to notice that the hands 
of the third and fourth pairs of legs arc long and thin, and 
have fingers attached to them. These would appear to be 
very serviceable limbs, to judge by the activity of tlieir move- 
ments, and also by the position to which they aspire ; for they 
arc constantly thrust forward in advance of the graceful but 
comparatively inactive second pair of legs ; and tliis forward 
position they maintain with some obstinacy, even when the 
animal that owns them is de.ad. 

The three following pairs of legs, like the second pair, are 
destitute of fingers. They are very actively employed in 
sliovelling back the sand when the animal is bun*owing into 
it. In the (juiescent state, and after deatli, the lower joints of 
the fifth pair are cocked back, and the lower joints of the 
seventh pair are thrust forward, to such an extent that the 
three fmm couples seem almost to have their order of position 
exactly reversed. The fifth pair has tlie most curious appear- 
ance, because the hand and wrist are so slight and spindle- 
sliankod compared with the well-developed joint to which they 
form an appendage. In this pair the wrist is longer than the 
hand. In the two following these proportions are reversed. 
Mr. &)encc Bate assies a long slender filler to the hand of 
the fifth pair in B. ptlom. As there is no tager at all to this 
pair in either of his other species, so unusual a difference be- 
tween species of the same genus would be remarkable ; but as 
my Welsh specimens have none of them any vestige of this 
finger, it must be concluded that in Mr. BateV imperfect spe- 
cimen the hairs at the extremity of the hand had assumed, as 
they well might do, the appearance of a finger. It may be 
remarked that the drawing of the finger in the ^ British Ses- 
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sile-eyed Crustacea ’ might very well represent the coalescing 
of long hairs or setsa. 

The fourth segment of the tail has a deep transverse sinus, 
generally very conspicuous, but sometimes, especially after the 
animal is dead, concealed by the hinder portion of the prece- 
ding segment. It is no doubt from this casual concealment 
that the want of a sinus has been attributed to B, pelagica as 
a specific difference. The form with the long autennee cer- 
tainly possesses the sinus in question in a manner j)erfectly 
well marked. The elevated part of the segment behind the 
sinus is surmounted by two snort setu^ and also ))y two short 
spines. The hairs stand upright ; the spines generally point 
backwards. The segment is deeply excavated below as well 
as above. 

There is a peculiarity worth noticing in the coxa of the 
first pair of legs. It does not lie parallel to those which follow 
it^ but has a sort of neck at its upper part attached to tfie 
hinder part of the segment to wdiicn it belongs, the whole of 
this neck-like jiortion being completely covered by the coxa 
of the succeeding segment. 

The skin of the animal is white and semitransparent. Some 
^ecirnens have the tail part prettily blotched with pink. 
Under a high power, portions of the skin exhibit markings 
resi’.mbling tliose common on fish-scales. 

Other species of this beautiful little genus will be welcome 
when they are forthcoming ; but it has probably been made 
clear by tne foregoing details that a single species of it must 
content us for the present. That the male should have more 
fully developed antennm than the female is perhaps rather the 
rule than the exception among the Amphipoda. It is a little 
singular that in the same hunting-ground the full-grown male 
should have been much more rare than the other two forms, 
of the female and the young ; but another afternoon’s research 
might have altered the proportion of numbers altogether, while 
it would be extremely peculiar, not to say improbable, that 
the ^ame stretch of sand should have yielded three different 
species of one genus, tliough yielding no other Amphipod, 
except the very different form of Sulcator arenariiis. 

Since writing the above account I have had the oppoi*tunity of 
searching the sands on the south coast, which stretch for about 
fourteen miles from Lancing hv Worthing and Goring, and on 
past Littlehamptou. In this district also I have taken all the 
three forms^ but those with the long antcnna& very sparingly — 
the latter circumstance suggesting the conjecture that the adult 
males are less littoral in their habits than the females. My 
search, in company with a friend, was continued almost every 
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day for nearly a fortnight; and, unless where here and there 
weeds and stonesaftbrded a shelter, tliese extensive sand^elded 
no other sessile-eyed Crustaceans except Bathyporeia^ Eurydice 
pulchray and one single small specimen of Sulcator, This soli- 
tary specimen we look within the first five minutes, and expected 
accordingly to meet with the same abundance of the species 
as in Wales, but, with the most eager and anxious search, 
during all the rest of the time could never find another in the 
southern locality. Bathyporna pilosoy on the other hand, 
could have been taken in thousands. Its presence beneatli 
the sand is betrayed by a small fiuTow, sometimes short and 
nearly straight, ending in a little pit, at others twisting and 
meandering about ana occasionally zigzagged. The mothers 
with young look as if their bodies were tinted with a delicate 
blue; but this is due partly to a double stripe upon each 
ovum, the colouring of which is seen througli the pellucid 
sides of the parent, and partly perhaps to the contents of the 
alimentary canal. 

In the sands at Paignton, near Torquay, I have taken in 
close proximity to one another the sand-furrowers Sulcator 
wrenariusy Kroyera arenariay Bathyporeta piloaay and Eurydice 
pulchra, 

EXPLANATION OF PLATE HI. 

Fig. 1. BMgporeia pilosa, not full-grown. 

Ftp. 2. The same, adult male. 

F\g. 3. Tipper antenna). 

Ftp. 4, First gnathopod. 

Ftp, 6. Hecond gnnthopod. 

I\p. 0. Third peroiopod. 

F^. 7. Fourth pereiopod. 

Fig. 8. Upper poi*tion of fifth pereiopod. 


XI. — Deaerations of five new Species of Fishes obtained tn 
the New-Zealand Seas by If Challenger ' Expedition. 
July 1874. By James Hetitok, M.D., C.M.Z.S. 

Trachiclithys intermediuSy sp. n. 

P. 16. V. 1 1 6. D. 6 1 11. A. 3 I 10. L. lat. 28. 

L. transv. 6/10. Caudal 7 | 10 | 6. 

Body compressed. Length of head nearly equal to the height, 
and contained twice and a half in the length (without caudal, 
which is equal in length to the head). Pectoral extends 
behind the vent, being same length as caudal, and has the 
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fourth lowest ray longest. Ventrals slightly in advance of 
pectorals and reaching to the vent, which is behind the middle. 
Duout rounded, its length being one half the diameter of the 
orbit. Cleft of raoutli very oblique. Maxillaries expanded 
behind, and twice the diameter oi the orbit in length. Teeth 
in fine villiform bands. Interorbital space equal to the orbit, 
prismatic, with a lozenge-shaped space on each side separated 
by a double elevated ridge that terminates in two spines over 
the nostrils in front, and aiverges behind to bound an occipital 
space. The upper part of the head is formed of a delicate 
framework and membranes enclosing largo cavities. The in- 
fraorbital area is crossed hy seven rays, and the operculum by 
two vertical ridges with five transverse bars, the lowest being 
prolonged over the suboperculum and angle on the gill-opening 
as a roughly serrated spine. Between the occiput and com- 
mencement of the dorsal is a rough elevated ridge. The 
posterior dorsal rays rest in a groove. The caudal is deeply 
forked, each lobe of ten soft rays with seven sharp spines above 
and six below. The dorsal and anal fins end at the same 
vertical line : and the interspace to the caudal is equal to half 
the length ot the body. The greatest height is vertical to the 
commencement of the dorsal. The serrated ventral keel con- 
sists of ten scales. 

Colour silvery white, except the tips of the dorsal fin and 
caudal lobes, which are darkened by crowded black spots ; 
the neck, back, and base of caudal have also a dark shade 
from the presence of minute spots. The scales above the 
lateral line are rough and adherent, but below are soft and 
deciduous. 

Total length 2*7 inches, height *85. 

Dredged by the ^Challenger” ExiDcdition in 400 fathoms off 
Cape Farewell. 


This fish approaches T, elongattiSy GUnth., of which a single 
specimen was obtained at the Great Barrier Island; but 
from its having evidently intermediate characters between 
that species and jT. auBtralis^ I have distinguished it under 
the above name* 


Platgatethua abbreviate , sp. n. 

B. 6. P. 16. V. 1 1 6. D. 7 I 26. A. 2 | 26. L. lat. 80. 
L. transv. Caudal 3 j 14 | 3. 

Body compressed ; general form rhomboidal, the greatest 
length being vertical to the second dorsal spine, which is oveor 
the anal spine. Length equal to once and two thirds the 
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„ ^ the head being two thirds of the height Len^^h of 
snout less than the diameter of the orbit, which is half the 
length of the head. Interorbital space equal to the snout, lids 
being the greatest thickness of the body. The eyes are very 
high up 5 and on each orbit is a doubly serrated ridge that 
ends in a spine that projects forwards ^d covers the nostril ; 
the inner branch of the ridge is continued backwards, bound- 
ing a deep intcrorbital depression, the outer is continued round 
the margin of the orbit. The lower jaw slightly projects. 
The upper jaw is formed of the intemiaxillaries, the rnaxil- 
laries depending vertically over the angle of the mouth and 
ending in a spinous process. The inferior edge of the lower 
jaw is serrate. Infraorbital space scaled, the opercles naked, 
with all the lower free edges serrate. A strong ridge with 
eighteen rough scales extends from the isthmus to theventrals. 
The groove for the reception of the dorsal is l>onnded by 
twenty-six oblique spinous scales, and that for the anal by 
twenty similar scales, each having four minute spines, the first 
being the longest. The first dorsal spine is short, the second 
long, being half the length of the larnd ; ventral spine the same 
length, the anal spine one third. The second dorsal spine is 
compressed, with a shi^ anterior c<lge. Soft dorsal does not 
begin with a spine. Trie length of the caudal part of the 
body is equal to the orbital diameter, and has three short pointed 
spines above and below the base of the caudal, wnich is 
rounded. Scales very narrow and rough. 

Colour silvery, with a black crescent behind tire pectorid, 
which is very small and rounded. There is also a black line 
along the base of the dorsal and anal, and a patch on the base 
of the caudal. 

Teeth very minute. 

The depressed interorbital space, shorter form, and different 
number of fin-spines are the chief characters on which this 
fish is separated from the only other species of the genus, 
K cuUratmy oi which only two specimens are recorded, from 
Norfolk Island. 

Dredged by H.M.S.-^ Challenger’ Expedition in 400 fathoms 
off Cape Farewell. 

Scorpmna b(vratJiriy sp. n. 

B. 7, R 18. V. 1 I 5. D. 11—1 I 10. A. 3 | 5. Muci- 
feroua pores 22, L. scales 65. L. transv. 7 j 20. 

Length equal to thrice and one fourth the height and twice 
and two thirds the length of head. Teeth on tlie palatines, 
vomer, and jaws in fine vlljiforra bands. General form conj^ 
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pressed elongate, with profile of head convex. Tjength of 
snout e<jual to diameter of orbit ; maxillary rather longer. 
Interorbital space equals one third of the same. Supraorbital 
ridges with five spines. Praeoperculum with five spines in the 
lower limb ; suboperculuin with two appressed spines on the 
upper limb. Third dorsal spine longest, and equal to half the 
length of the heail. Anal spine, of the same length, and greater 
than base of anal fin. The interval between the anal and 
caudal is twice that between the soft dorsal and caudal. 

Colour silvery, with a yellow line and a few brown spots on 
the back, and a aark patch on the dorsal fin. 

Approaches nearest to S. panda^ llich. ; but is distinguished 
chieny by the greater length aiici less height of the dorsal, 
and snorter pectorals. 

Dredged by Challenger’ Expedition in 400 fathoms 

off Cape Farewell. 


Maerta^^us arniatus^ sp. n. 

1). 11— 65. A. 75. V. 7. 

Length of head e(pial to Iialf the length of the body before 
the anus and contained five times and a half in its total length. 
Greatest height at first dorsal ray not equal to the length of 
hoad. Second dorsal ray as long as the height of body ; spinous 
anteriorly, and enveloped in a sheath that is prolonged as a 
filament, overreaches only half the distance to the second 
dorsal, the interspace of the dorsal fin being equal i;o two 
thirds the length of the head. Diameter of orbit is one fourth 
of the length of the head and equal to that of the snout, but 
exceeds the projection of the snout beyond the mouth by one 
third. Interorbital space is once and one third of the orbital 
diameter. First ventral ray is prolonged, and reaches to the 
vent. Teeth in a single senes, mouth wide, extending across 
four fifths of the interior surface of the head. Scales with 
three feeble spines, the middle spine being granulated on the 
head- and neck-scales. 

Colour uniform light grey. 

Dredged by H.M.n.-^Uhallengcr’ Expf^dition in 400 fathoms 
off Cape Farewell. 

P» 0 udorhomhxi$ hoops ^ sp. n. 

B. 5. I). 118. P. 11. V.6. A. 93. C. 16. L. lat. 80. 

L. transv. 36. 

Eyes on left side. Mouth and head otherwise symmetrical. 
Length equal to twice and a half the lieight and thrice the 
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length of the head. Lateral line arched over the pectoral fin, 
the length of which is one third the height and the same as 
that of the caudal, which is rounded. Left ventral fin in line 
with the anal, but not continuous. Length of maxillary is 
contained twice and two thirds in length of head and two thirds 
that of snout. Orbits separated by a narrow slightly elevated 
ridge that overhangs the lower orbit. Dorsal fin commences 
in front of eye, and one half the orbital diameter from snout. 
Opercular margin entire, excej)t a shallow notch in front of 
pectoral. Praiopcrcular limbs join at right angles. Cleft of 
mouth oblique ; maxillaries extending to the anterior vertical 
of the upper eye. Every part covered with scales, the diameter 
of which is one third that of the yirofile, with the free margins 
ciliato. Teeth in a single row, on lx)th jaws in equal number, 
there being six on each side a])ove and below ; none on the 
vomer. Lower jaw with a prominent gonyx. 

Colour yellowish white above, white Inmcath. 

Differs from P, scaphus^ Forst., to which it is closely related, 
in the number of rays, and in the greater relative size of the 
head, and the strikingly large orbits. 

Dredged by H.M. 8. -‘Challenger’ Expedition in 400 fathoms 
off Cape Farewell. 


XII . — On a new Motella from No'rway, 

By Robert Collett. 

Motella BepienirionaliH^ n. sp. 

2. D. 50^51. A. 41-43. P.15-16. V.7. C. 28-30. 

Body rather short ; head large, depressed, contained four 
times in the total length (including caudal). Snout obtuse, 
with one barbel at each of the nostrils, and a row of eight 
shorter or rudimentary ones along the upper lip, one at the 
chin. Upper jaw considerably longer than the inferior. The 
maxillary extends far behind the posterior margin of the orbit 
(the central point of iris is rather nearer the extremity of the 
snout than tne end of the maxillary). Teeth cardiform and 
of unequal size. The eyes are rather small and directed 
upwards ; the orbit is contained seven times and a half in the 
length of the head (in younger individuals six times). First 
dorsal short, its first ray short, only twice as long as the orbit. 
The vent is situated in the middle between the extremity of 
the snout and the end of the anal. The lateral line for the 
most part conspicuous, consisting of about eighteen large pores. 
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Coloration brown, without traces of spots. The total length 
of the largest examined specimen 170 milliras. 

I possess two specimenji from the western and northern 
coasts of Norway, both brought up in a dredge bjr Prof. G. 
O. Sara searching for sea animals. The larger specimen (total 
length 170 milUms.) was taken at Floni, on the Bergen coast, 
in 1873 ; the other is a younger inclividual (total length 
100 millims.), and taken from a depth of 30 fathoms at BodO, 
north of the Arctic Circle (hit. 67® 15' N.), in 1874. 

Christiania^ November 10, 1874. 


MISCELLANEOUS. 

Chi tlu Emhryog *ny of the Rhizocephala. 

To the Editors of the Annah and Magazine of Natural History. 

ORKTLitMK^, — In your Journal for November 1874, p. 383, M. 
Giard imputes an error to me of which I am not guilty. He 
says; — *‘An error similar to that of M. Oerbe has been made by 
Professor Semper, who describes as furnishing a larva of a very 
peculiar form a Peliogaster of tho Philijtpine Islands, of which he 
has evidently observed the embryos only after the first moults, when 
they already affected tho Cypridino form.*’ 

I trust you will be so kind as to allow me to offer some remarks 
on this matter. 

Having observed the Cypridiue larva of a Peltogaster in the 
Pelews already in 1 861, and having sent ray few remarks on them 
to the editor of the ‘ Zeitschr. fur wiss. Zool.* in 1862, which ap- 
peared in 1863, 1 was evidently unable to know that F. Muller 
would describe in the year 1863 (Arch. f. Naturgesch. xxix. Febr.) 
the second larva of the Suotoria : at that period only the first of 

them, the Nauplius-fovm^ was known. I was thoroughly justified, 
therefore, in designating a laiwa diverging from the only known ones 
08 being peenliar ; I might then have called it rightly very peculiar, 
although I have not don© so. It was peculiar not only tor its un- 
known form, but also for its two eyes, whilst the larvas of Rhizo- 
oephala till then known had only a single one. 

M. Giard imputea to me an error on the ground of his belief that 
all Bhisooephiila must hove a Namdius-hrva as the first larval stage. 
But this is only a dogma. M. Giard has not examined the species 
discovered by me in the Pacific ; he has therefore no formal right 
to impute to me a mistake in my observations. In the totally closed 
eaeof the mother only such Cypridine larv» were found, no Aau^tus- 
larvm or empty skins which I might have ascribed to such. Why, 

then, should not here, as is the case with so many other crustaceans, 

6 ^ 
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the devolopmcnt of one epeoies have been shortened? M. Oiard 
communicates no observations which inight prove the impossibility 
of such a shortening of the development. Consequently I maintain 
my view that the species descri)>ed since by Dr. llusamann under 
the name of Thompsoma glohosn ( Yerhandl. d. phys.-med. Cewdlsch. 
am Wurzburg. 1872, oder Arbeitcn aus dem zoologisch^zootomisc.hen 
Institut zu Wiirzburg, Band i. p. 131), aftiT my drawings and spe- 
cimens, has larvcD which leave the egg only in the Cypridino form. 
There is oven no stringent nmson to take it for granted, as M. Oiard 
not very judiciously seems to do, that they undergo a conspicuous 
change of form within the egg, although this, of course, remtiins to 
be aw'ertained. Yours very truly, 

Wurzburg, November 1874. Trot. C. Sempkb. 

On the Circulatory Apparatus of the Echinida. By M. E. Prrkibb. 

The circulatory apparatus of the Boa-Urohina has been the subject 
of numerous investigations, which are summarized in Valentin's 
monograph on Echinus lividuSy and more recently in tlie fine mono- 
graph of the Echinida by Mr. Alexander Agassiz. These various 
rosearches have left very doubtful oven the most important points in 
the orrangeniont of the vascular apparatus. We can regard as certain 
only those two facts : — 1. The existence of an intestinal vascular appa- 
ratus, 2. Tile exiskmce of a system of vessels communicating with the 
ambulacral canals, and usually designated by the name of the aquiferous 
apparatus. Wo did not even know whether these two systems of 
vessels were distinct, or whether they communicated with each other. 
This communication, imperfectly seen by Ixuiis Agassiz, and since 
sought in vain by many anatomists, has only boon met with again 
quite recently by Hoffmann in the SjHttangi and Toxopneustes^ be- 
longing to the regular Echinida. But there were still many ques- 
tions to be solved : — The mode of vascularization of the test indicated 
by some authors seemed very doubtful. The structure of the heart, 
or at least of the organ so called by anatomists, remained very 
obscure ; moreover there was occasion, in the presence of contradic- 
tory statements, to verify the announced results, to group and coordi^ 
nato, and finally to present a complete and homogeneous description 
of the circulatory apparatus of the Echinida, 

This is the problem which I have endeavoured to solve during a 
stay of several weeks at the laboratory of exjierimental zoology of 
M. do Lacaze-Duthiers at Roscoflf (Finisterre). 

The dredging-operations instituted by M. de Lacaze-Duthiers at 
his laboratory brought in every day with certainty a great number 
of specimens of Echinus spherra^ which, in consequence of their con- 
siderable size, were particularly well adapted for my investigations, 
the results of which may bo summarized as follows : — 

Beneath the raadreporic plate a canal (the sand-canal) originates, 
which descends vertically towards the IanWn,paasiug along me odbo- 
phogustotheloftandbehmd. Thisvesseland the ocsophagUB are united 
by a mesenteric lamina which embraces the organ hitherto known 
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BB the heart, to which the vertical canal m intimately united, but 
without having any relationH to it except thoHc of contiguity. The 
organ in quoetion ^therefore not a hearty a» has hitherto been belie\ed ; 
and we shall recur immediately to its structure. Having arrived at 
the point where the oosophagus penetratc*8 into the lantern, the vertical 
vessel opens into a circular vessel resting ou the suporior membra- 
nous floor of the lantern and bearing opposite to each of the pyramids 
a small racemifoim gland (Polios glands). This, whatever may have 
been said, is the only vosc^ar ring presented by the circulatory ap- 
paratus of the Echinida ; at least 1 have found it impossible to discover 
any other. From this ring, opposite to the intervals of the pyramids 
and consequently alternating with Poll’s glands, spring five radiating 
vessels which pass beneath the calcareous piece known os the 
and become widened so as to occupy the whole width of the inferior 
surface of this piece. Arriving at the outer margin of the lantern 
those radiating canals resume their original calibre and run along 
the outer surface of the lantern, from which, however, tliey finally 
separate, so that each of them may become continuous with one of 
the five ambulaorul canals. The latter are produced a little towards 
the mouth beyond their point of junction with the five vertical canals; 
it is this, no doubt, that has led to the belief in the existence of a vas- 
oularring applied to the buccal membrane within the lantern; but this 
ring has no existence : the prolongations of the ambulacral canals 
soon bifiircato ; and each of their branches penetrates into one of the 
two largo buccal tentuelea. 

The ambulacral canals ascend along the tost, and terminaie cmcttlly 
below the pore presented by the so-called ocular plates, although 
those do not contjiin any organ of vision. In hJehinas sphesra this 
pore is closed by a continuous membrane, and does not give jmssago 
to any thing resembling an unpaired tentacle. Although one can 
inject the whole circulatory apparatus by applying to one of these 
pores the pipe of a syringe, there is not in it any direct conmiiiui- 
cation between the vascular apparatus and the exterior ; the injec- 
tion only penetrates in consc<jucneo of a lesion. There is no anal 
ring uniting the five ambulacral vessels. Each canal is the seat of 
a double current maintained by the vibratile cilia which clothe its 
interior j it serves at once for the flow and the return of the stm- 
guine liquid which it contains, as I have been able to ascertain by 
direct observation. The arningement of the ambulacral vessels of 
the Echinida therefore exactly reproduces that which I have already 
described in the Comatulcs, 

Immediately opposite to the right upper Poli’s gland there springs 
from the circular vessel of the lantern a vascular branch which 
ascends along the oesophagus, and forms, to a certain extent, a pen- 
dant to the vertical canal which originates from the madreporic 
plate and opens at the left posterior Polios gland. Having reached 
the point where the OBsophagus opens into the intestine, this canal 
becomes rejfioxod and considerably widened, and constitutes the great 
vessel which follows the inner margin of the intestine, and beyond 
which the mesenteric plate is slightly prolonged, lliere is con- 
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eeqaently a real communioation between the inteetinal vasculaf 
apparatus and the supposed aquiferous apparatus. The inner vessel 
is separated from the intestine proper by the singular canal which 
I propose to name the intestinal siphon, which, originating from the 
upper extremity of the oesophagus, runs to open into the intestine a 
little before its point of rellexion, and which, according to certain 
observations, would seem to bo destined for tl)e rapid conveyance of 
sea- water into the second bend of the intestine. Beyond the point 
where this canal opens into the intestine, the vessel w'hich ac- 
companies it widens into n great reservoir, from which issue 
numerous vascular branches passing to the intestine, lliis reservoir 
is produced a little upon the reflected part of the mesentery ; but it 
BO m diminishes in volume, and becomes very rapidly resolved into 
a network of cupillaries, whicli may l>e traced for a considerable 
distance upf)n the mesentery ; the inner vessel therefore is not 
prolonged as n distinct vessel upon the swond bond of the intestine. 

All along its course the vessel which hiis just been described emits 
numerous branches which pass to the intestine and constitute the 
afferent branches of a very rich and elegant capillary network, the 
efferent branches of hich pass to a trunk passing along the outer 
margin of the intestine, the external marginal trunk. This trunk 
is continued into the mesenteric plate ; we have never seen it 
emitting even the smallest branch passing to the test. We do not 
see what I'ctum course could be taken by tho blood which might get 
into those branches ; and it is evident that the external and internal 
marginal vessels constitute the two principal trunks of an isolated 
intestinal vascular system, completed by the capillary network. 
This circle being thus closed there can be no (|ueBtion of branobes 
opening towards the tost, unless it ho possible to close it again. 
The external marginal vessel is prolonged further upon the second 
bend than the internal vessel ; but it also diminishes very rapidly 
and docs not reach tho anus. I have not been able to follow it to 
tho ring of the lantern ; the injection is always arrested at tho 
origin of the (esophagus. Moreover, if this vessel were prolonged as 
far as the lantern, it would necessarily terminate at the same point 
as the vertical canal, which is not very probable. 

In its festooned course along the first bend this vessel splits so as 
to form a thick, nearly circular trank, which communicates with it 
by its two ends, one situated close to tho stomach, the other close to 
the point of reflexion of the intestine. Six vortical branohes, at 
nearly equal distances apart, also make a communication between 
the marginal vessel and this circular vessel, which floats freely in 
the liquid of the general cavity, and enjoys, like the marginal 
vessels, a very marked contractility, although this did not appear to 
be rhythmical. 

The histological investigation of the supposed heart showed that 
this organ was nothing but a true gland, the product of which is 
poured into a tubular cavity situated below the vertical canal 
starting from the madreporic plate. This cavity is prolonged into 
an excrotorj' duct, opening also at the infundibuliform space enclosed 
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betwoen the membrane of the test and the madreporic plate. Other 
tubular glands, situated ou the opposite side of the oesophagus, in 
the thickness of the mesentery itself, open in part with this ex- 
cretory duct, and in part directly beneath the madreporic plate, 
the pores of which probably give issue to the secreted liquid. It is 
to be observed that, by the intermediation of the infundibuliform 
space situated below tlie madreporic plate, the circulatory apparatus 
and this glandular apparatus communicate with each other, so that 
an injection driven through the supposed heart may descend again 
through the sand-canal. 

In the Bpatarigidae {Amphidetus)^ which have boon said to have 
no trace of a heart, I have found a gland exactly similar to that 
which hitherto has been regarded as tlie heart in the Echinida. 

Lastly, I have ascertained, by varied experiments, that the water 
which fills the cavity of the test of the sea-urchins can only pene- 
trate them slowly and by endosmoae, either through the buccal 
membrane or through the ambulacral tubes. When soa-nrehius 
have lived for some time in sea- water coloured with aniline, w o 
very regularly find the entire oesophagus and the siphon by which 
it communicates with the point of reflexion of the intestine coloured 
red. There has consequently been an introduction of water into 
the intestine by this course, and a possible passage of a part of this 
water into the general cavity through the walls of the digestive tube. 
— Novemi)er 1874, tome Lxxix. pp. 1128-1132, 


Emhnjoloyy of the Otenophora, By Alexxndkr Aoassiz. 

The question of the systematic position of the Otenophora can 
now, thanks to the greater knowledge we have of their embryology, 
be treated more intelligently. The position taken by Vogt, who 
follows Quoy in removing them from the Acolephs altogether, and 
associating them with the Mollusks on account of the apparent 
biiaterality so strongly developed in some families (Cesium, Bolina, 
and Mertemia), seems not untenable. The nature of their relations 
to Echinoderms, Polyps, and Acalephs, as well as the general rela- 
tions of the Cocleuterata to Echinoderms, may bo discussed again, 
especially as having an important bearing not only ou the value of 
tlm CcBlenterata as a primary division of the animal kingdom, but 
also on the limits of the lladiata, and the possible afinities of the 
Sponges and Coclenterata suggested by Htickel*. A still more im- 
portant point developed from this embryology is its connexion with 
the Gastrma theory of Hackolt, for which he claims that it will 
supplant the type theory, and give us in its place a new system 
based upon the homology of the embryonic layers and of the primi- 
tive digestive Cavity. Hiickel attempts, in his Gustrcea theory, to 
find an explanation for the natural development of species from a 
purely mechanical cause, and has been bold enough not only to 

• E. Hockel, * Die Kalkschwamme,’ Berlin, 1872. 

t K Hiickel, *‘Die trrts^ma-Thoorie,'* Jenaische ZeiUchrift, ix. 1874. 
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nmne, but also figure, tbe primitive ancestor froin which all types 
of the animal kingdom have been devclo(>ed ! This unknown an- 
cestor, ho says, must have been built much like his Gastrula fonly 
another name for what has long been known to all students of In- 
vertebrates as the Plamila o£ l)alyell). Hackel would lead us to 
believe that this Gastrula is a newly discovered embryonic stage ; all 
he has done in reforenco to it is to recall the existence of Plamilm 
among Sponges, which had previously been discovered by N. 
Miklticbo-Maclay*. Since the publication of Hiickel’s article, his 
special interpretation of fanciful affinities and homologies existing 
only in forms conjured up by Hackers vivid imagination, have been 
sufficiejitly ciiticisod by Motschnikofft ; so that until we know some- 
thiug more of the development of Sponges we may leave the discus- 
sion of tlicir affinities with Coelenterates out of the question, in spite 
of tlie ingenious arguments advanced to support Leuckart’s views 
on the subject. 

The existence of Planulas, the walls of which consist of an ecto- 
derm and entoderm, has been distinctly proved for Aoalephs, Eehi- 
noderms, Polyps, Worms, Arthropods, Tunicates, MolhisksJ, and 
finally for Amphioofm ; the papers of Johannes Miiiler, Krohn, 
Agassiz, Kowolevsky, Burs, Allman, Claparede, Kupfer, Metschni- 
koff, and others are too well known to need citation in this connexion. 
Bo far we arc in perfect oc^cordance with Hiiokol and cordially agree 
with him in his estimate of the systematic value of this early embry- 
onic stage, whether we call it Planula or adopt his latter name of 
Gastrula, But let us follow his subsequent steps and separate what 
is known from what is stated as known by Hackel. It is known that 
the Planula consists of an entoderm and of an ectoderm. It is 
known that the primitive digestive cavity is, in tb© case of Echino- 
derms, of Ctenophora, and of some Discophora, formed by the tam- 
ing-in of the ectoderm, so that the wall of this primitive cavity is, 
in their case at least, invariably formed by the ectoderm. It is 
known, on the other hand, that in Actinise, in Worms, in Hydroids§ 
this primitive digestive cavity is hollowed out of the inner yolk mass 
of the embryo, and has its walls formed by the entoderm. We must 
lay groat stress on this point, which is alluded to by Haokel as of no 
consequence II ; for this seems to us to destroy tl\e very base of his 
argument. If the Gastrula can in one case, and in such closely 
allied classes as Actinice and Kydroids on one side, and Eohino- 
derms and CUmophora on the other, be built so diflbrently that in 
the first case the walls of the primitive cavity are formed by the 
entoderm, and in the other of the ectoderm, wlrnt becomes of all 

♦ N. Miklucho-Maclav, Jen. Zeitschrift, iv. 1808. 
t E. Metschnikoff/‘ I'-»twickelungttgeschichte d. Kalkeehwamnie,” 
Zrits. f. wiss. Zool. xxiv. 1874. 

I E. R. Lankcs<«tor, ** On the Primitive Cell-layers of the Embryo,’’ 
Ann. Mag. N. H. May 1873. " / 

S H. Fol, “ Hie crate Kntwickelung d. Geryonideneies,” Jen. Zeitsch. 
vii. p. 471. 

Ij Hackel and Lankester both seora to think tliat because the result is 
a similar form it mast be homologous. 
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hvi subsequent generalizations of the value for systematic purposes 
of these two layers ? The distinction of entoderm and ectoderm is, 
as Hiiekel himself acknowledges, and as is sufficiently shown by 
Kowalevsky, of the greatest anatomical value ; yet how is it possible 
that these differently constructed Phnulir should have the genetic 
connexion claimed for them by Hackcl, if in their very embryonic 
stages the diffe'ri'uces are of so radical a nature that, according to 
the very theory of embryonic layers so strongly insisted upon by 
Haokel, they could have no possible relation, the one being a product 
of the entoderm, the other of the ectoderm, the two primitive em- 
bryonic layers ? 

It is not knouTi, as is stated by Hackel, that the walls of the 
primitive digestive cavity are invariably form(4 of the entoderm ; 
and when Hackel states the result (the G(iHtriila) to be the same 
whether formed by the ectoderm or entoderm, ho states what is known 
to be exactly the contrary. It is not known, as is statc'd by Hackel, 
that the mere fact of a Planula fixing itself by one extremity or not, 
win in one case lead to a radical tyix*, in another to a bilateral 
type. What becomes of all the free-swimming embryos of Echi- 
noderms, of Aealephs, of Polyps ? Are they bilateral ? It is true 
Hackel is obliged, to suit his theory, to consider the Echinoderms as 
an aggregation of individuals ; but he has not the countenance of a 
single zoologist whoso opinion on Echinoderms is of any value. 
When he says that Bars, whose knowledge of the development of 
Echinoderms was so accurate, agreed with his peculiar views, we 
can only reply tliat his agreement must bo based upon a misunder- 
standing. Wo have equally as many radial and bilateral types 
developed either from fixed or from iKjlagic Gastmlcf ; and to cite 
this as a cait$a efficien$, the mechanical reason of the genetic descent 
of all radiates from a fixed GaatmJa, and of all bilateral types from 
a free-swimming one, is simply fantastic. How is it that so many 
Actinue and Aealephs have their radiate structure developed long 
before they become fixed ? It is not known that the embryonic 
layers of Aealephs are truly homologous to those of the higher 
Vertebrates. Huxley simply speaks of their bearing the same physio- 
logical relation to one another ; but until wo know the Gastrula of 
other Vertebrates than Amphioxntt it is idle to talk of the continuity 
existing between the ontogeny of Amphioxus and the remaining 
members of the Vertebrate branch, and to say that hence there is no 
elouit Ufi that the anceators of the Vertebrates must, in the 
beginning of their development, have passed through the Oustrula 
form I Heither Edokel nor any one else has seen this; it is a 
pretty hint which may or may not be proved. 

Considerable confusion arises in HackePs classification from bis 
adopting, at one tinae as of primary importance the development of 
th© cavity of the body and making it the main point in his phylo- 
genetic classification, while previously the relations of the phylum to 
Frotaictis and Froihelmu (names he gives to the unknown ances-^ 
tors of the radial and bilateral typos) formed the basis of his classi- 
fication. This places him in the awkward predicament of having a 
phylum of the animal kingdom (the radial) which has lost the 
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eapaoity of forming a body-cavity, and yet its descendants have in 
some unaooountable manner (entirely against the rules of H&okePs 
theory) managed to get one by some unexplained methods We do 
not see how it can be so confidently stated by Hackel that Echi- 
noderms have lost their original central nervous organ ; tliero is no 
proof whatever of its once having existed. There is as yet no proof 
whatever that the organs of sense (which, as had already been so 
often insisted upon by Agassiz, are not homologous in the dilfej*©nt 
branches of the animal kingdom ) have the same phylogenetic origin. 
When Hackel says that the mouth of Echinoderms is not homolo- 
gous to the primitive mouth, we can only refer him to the memoirs 
of Muller, Metsohnikoff, and myself on Echiuoderm embryos for proof 
to the contraiy. 

There seems no doubt, as Hackel insists, that to the majority of 
zoologists of the present day tlie idea of type is a very different 
one from that of type as understood by Baer and Cuvier. The 
probability of their originul oummiinity of origin is hinted at from 
the many so-called intermediate forms, both living and fossil, which, 
though we may enroll ihoni either in one great branch of the animal 
kingdom or another, yet show that we can no longer consider the 
great types of the animal kingdom as closed cycles, but must here- 
after regard them as holding to one another relations similar to thoso 
which the remaining categories of our systems hare to one another. 
This change has principally been brought about by a better know- 
ledge of the embryology of a few well-known types. 

But what beoomes of all the assumptions of Hackel which form 
the basis of his Gastr<iea theory ? They oi-e totally unsupported } 
and with their refutation must fall his theory ; it can only take ite 
place by the side of other phjsiopbilosophioal systems ; they are 
ingenious arrangements laboriously built up in the interests of special 
theories, which fall to the ground the moment wo test them by our 
actual knowledge. That the time has not yet oome for embryolo- 
gical classifications, the attempts of Hackel plainly show ; for they 
are in no wise in advance of the other cmbiryological classifications 
which have preceded them : we get new names for somewhat differ- 
ent combinations ; but a truly scientific basis for a classification based 
upon the value of embryonic layers is at present impossible ; such 
attempts can bo only speculations, to be proved or disproved on the 
morrow. 

What Hackel substitutes in the place of the accepted types of 
the animal kingdom is simply another view of these emme typos ; 
and his Oastrwa theory is in no danger of ujMsetting, at present at 
least, zoological classification as now understood. Indeed, if we 
need an ancestor for our phylum, why not at once go back to the 
cell? There wo have a definite starting-point, a ij'pical element 
which underlies the whole o| the animal Idngdom, and which forms 
the walls of HackeTs Qasirula. Then we shall ail be agreed ; and 
when we frankly state that all organisms are derived from a pri- 
mitive cell and from its subsequent increase, we come within the 
range of positive knowledge, but we are unfortunately as far as 
ever froifi having for that reason been able to trace a mechanic^ 
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cause fbr the genetic oonnexiou of the various branches of the 
animal kingdom. We must meet the direct issue raised by 
Hhckel (that such a genetic connexion either does or does not 
exist) by repeating what has so often been said by others : — ^This 
genetic connexion may exist ; but we have at present no proof that 
it does exist. And, at any rate, his Gastrrea theory does not bring 
us any nearer to a mechanical explanation of such a genetic con- 
nexion, however probable it may bo 

Here we must call attention to a marked difference between 
Aoalophs and Polyps on one side, and Echinoderms on the other — 
that while in the former the connexion between the digestive 
cavity and the wattir-system always remains open, it is at one time 
disconnected in the Echinoderms, though it is eventually reopened 
through anastomoses of the water-tubes. The anal opening holds 
in Otenophora very much the same relation which it holds in 
Echinoderm larvje, in which the water-tubes are still connected 
with the primitive digestive cavity. When we find, as we do, 
that in Ctenophora, as well as in Echinoderms, the primitive diges- 
tive cavity is formed by the inturning of the ectoderm, that in 
both classes the wator-system is develo))ed n« diverticula from 
this digestive cavity, we fail to see how ivo can separate the Cteno- 
pbora t^om Ecliinodcrms and pluoo them with Polyps in a separate 
Mubkingdom of the animal kingdom. No one questions the rela- 
tionship of Ctenophora t-o Acalcpha ; yet from embr}"ological data it 
would be more natural to associate Echinoderms and Ctenophora 
into one subkingdom, characterized by the mode of formation of 
the water-system os diverticula forming eventually chymiferous 
tubes in both classes, and to associate the other Acalephs with the 
Polyjis^, where the chymiferous tubes and cavities are formed by 
the liquefaction of the interior of the Planula, Any one who will 
compare the flguros of the embryos of Btarfishes (A. Agassiz, Em- 
bryol. Htorfish, pi. ii. fig. 8) and Ctenophora (pi. lii. figs. 0-10, 
pi. V. figs. 6, 11) at the lime when the chymiferous tubes are 
reduced to mere diverticula, cannot fail to fool satisfied of their 
complete identity of plan. Metsohnikoff has made, in addition to 
the homologies I liave just recalled, a most interesting comparison 
between an Echinoderm lar\^a and a Ctenophore; ho shows that, 
even in the adult Ctenophore, the identity of plan is not destroyed, 
and is carried out to the smallest details. The only point in which 
I wotild differ from him is in his comparison of the abactinal cmliac 
openings to the aotinosiome : he seems to forget that in Eohino- 
derm lairm what at first performed the part of anus and mouth 
eventually becomes the mouth alone ; so that his figures should be 
reversed, and then the identity will be found complete between an 
Echinoderm larva (see A. Agassiz, Kmbryol. Biarfish, pL iii. 
%. 8, and pi. vii. fig. 8) with its cBsophagus, digestive cavity, aJb- 
mentary canal and its chymiferous pouch (water-system), from 
which run the diverticula eventually to become the water-tubes, 

* Bee Allman's views on the position of the Ctenophora as contrasted 
#ithth« Aciinozoa, Trans. R. S. Edinb. xxvi. pt. ii. p. 4^, 1871. 
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and a Ctenophore (pi. iii. tig, 25) with its lateral tabes on the 
aides of the digentivo cavity (^), lea<ling into the chymiforous 
pouches (u^), branching into the chymiferous tube. The cteliac 
openings (pi. iii. fig. 45, ca) of the funnel he looks ujion as repre- 
senting the madreporic body, while 1 look upon thorn as tho anal 
openings. In this view of the case, the Ctenophore is rather more 
in tile embryonic condition of tho Echinoderm larva, when the 
actiiiostomo leading into the digestive cavity should perform ui the 
same time the function of mouth and anus, which it occasionally 
does, altliough at other times the ccelmc opening of tho funnel seems 
to bo the true anal opening, while, according to Motschnikoff, it is 
the madreporic body which performs the part of an anal opening. 
He says it only acts to introduce water into the system, which is 
contrary to my observations. 

I may hero recall former statements* coneorning the affinities of 
the Ctenophora, when describing some of the yoiuiger stages. It 
could only bo after a careful comparison of Ctenophorons and 
Echinoderm embryos that undoubted evidence of their identity of 
plan might be obtained. The Ctenophora retain the pemmnently 
embryonic features of Echinoderm embryos, in which the water- 
system is still connected with tho digestive cavity. The formation 
of a funnel as a sort of alimentary canal, opening extenially through 
the cceliac apertures at tlie ahaetinal polo, coiT 08 ]mnd 8 to the exist- 
ence of a short alimentary canal in Echinoderm larvic. The Otreno- 
phora are, from their embryology, more closely related to tho Eohino- 
derms than to tho other Acalephs; and it seems natural 1o separate 
the Acalophs into two orders — the Ctenophora, characterked by the 
presence of locomot ive fiappers, and the Medusidsc, including tho 
biscophora and Hydroids. — From the Mermira of the American 
Academy of Aria and Sciences^ vol. x. no. iii., August 1874. 

Notice of Papers on liAnhryoloyy by A, KowaJevahy. By A. Aoxssil, 

A. Kowalosky has published, unfortunately in Eussian, two 
capital papers on embryology. The one continues the invostigationo 
ho bad been carrying on regarding the exisUuico of au ectoderm and 
entoderm layer in the early embryonic stages of Invertebrates. In 
the present i)apcr ho has given a summarj' of the earJy stages of a 
confirming the observations of Wright and A, Agassiz. 
For lihizosiotm and Caasiopea he shows that tlie digestive cavity is 
formed by the invagination of the ectoderm. This is contrary to 
tho results of previous observers, except Schneider. V or Pelagia h© 
shows a direct development from the egg remarkably similar to 
that of the Geryonidee as wo know it from Hackcl, Fol, and Motseb- 
nikoff. Ho adds nothing to Uio embryology of Actinia not 
already known from the magnificent monograph of Laoazc-Buthiers* 
H e then passes on to the development of Alcyonium^ of which He 
gives an extremely interesting sketch sujiplemeiited by fragments 
on the embryology of Aaircea^ Gorgonia^ and Cerianthua : the dove- 
kipment of the latter is strikingly similar to that of Edwardsia^ as 
we know it during its passage from Arachnactk to JOdwardaia, H© 

♦ Alexander Agfiii's.z, HI. Gat. M. C. Z. no. 2, p, 12, 1865. 
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has added a few observations on the earlier embryonic 8ta|;e8 of 
Eschseholtzla, Beroe, and Em'haris^ completing deficiencies in his 
earlier papers on the embryology of Ctenophora. These supple- 
mentary^ observations agree completely with the ohaervatioiid of 
A« Agassiz on the embryology of Ctenophora. 

The second memoir is a v ‘ry complete history of the development 
of Braohiopods, strikingly in accordance with the views of Hteenstrup 
and of Morse on the affinities of Brachiopods with Annelids. The 
homology between the early embryonic stages of Arfjiope and well- 
known Annelid larvue is most remarkable ; and tlie resemblance 
between some of the stages of Artjiope figured by Kowalevsky and 
the corresponding stages of growth of the so-called Loven ty^pe of 
development among Annelids is complete. The numlKT of segments 
is less ; but otlicrwiso the main structural features show a closeness 
of agreement which will make it difficult for conchologists hereafter 
to claim Brachiopods as their special property. The identity in 
the ulterior mode of growth between the embryo of Argiope and of 
BalamgUnnm in the iZbrnar/a-stage is still more striking : wc can 
follow the changes undergone by Argiope while it pusses through its 
Tbi^na-stago (if we may so call it) and becomes gradually, by a 
more modification of the topography of its organs, transformed into 
a minute j>odunculatcd liracdiiopod differing as far from the Tomaria^ 
stage of Argiope as the young BahinogloHma diffei's from the free- 
swimming Tornaria. In fact, the whole development of Argiope is 
a remarkable combination of the lioven and of the Tornana typos of 
development among Worms. His paper also includes the history of 
a less vermiform typo of development, that of Therullnm and of 
Terehratida^ in which the observations of Kowalevsky fully agree 
with the previous w(dl-known memoir of Lacazo-Duthiors on 
Thecidivtniy and of Morse on TerehratuJina, It is not out of place 
to recall the very ungenerous treatment which Morse received at 
the hfiuids of many oonchologists for the heresies of his papers on 
the systematic position of Brachiopoda ; and it certainly is a 
striking proof of the sagacity of Morse, to have announced so posi- 
tively, from the history of the American Brachiopods alone, the 
vermiform affinities of Brachiopods, now so conclusively proved by 
the development of Argiope in Kowalovsky^s paper. 

The close relationship between Brachiopoda and Bryozoa cannot 
be more fully demonstrated than by the beautiful drawings on 
pL V. of Kowalevsky's historjr of Thecidhtm. We shall now have 
at least a rational explanation of the homologies of Brachiopods, 
and the transition from such typos as PediceUim to Membrani-^ 
pom and other incrusting Bryozoa is readily explained from the 
embryology of Theoidium, In fact, all incrusting Bryozoa are only 
communities of Brachiopods the valves of which are continuous and 
soldered together, the flat valve forming a united floor, while the 
eemvox valve docs not cover the ventral valve, but loaves an open- 
ing more or less ornamented for the ©x tension of the lophophore^. 

American Journal, T)oc. 1874. 

^ Mr. B. P. Mann translated for mo the explanation of the plates of the 
two memoirs of Kowalevsky. 
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On the Relationship of the VerUhrata and Anndida. 

By C. SiCMPBR. 

It ifl well known that the Ascidia are regarded with Kupfer and 
Kowalevsky as the nearest relatives of the Vortebrata ; and this 
opinion is supported by the analogous mode of production of the 
nerve-cord and the presence of a chorda between it and the intes- 
tine in both groups of animals. But it is forgotten that the Verte- 
brata are segmented animals, while the Ascidia are not so : the sole 
indication of a segmentation in the latter appears to lie in the oc- 
currence of spinal nerves in the tail and hinder part of the body of 
the larva of Aendia nientula, ns affirmed by Kupfer. 

This gap is now filled in a most imexpectod manner by the dis- 
covery of segmental organs in Selachian embryos. In 
Centrina, and ScylJinm I have found fun nel-shnjjod openings loading 
into ciliated ducts in connexion with the primitive kidneys ; they 
are placed, one pair in each segment (metamcre), right and left of 
the mesentery, along the whole of the body-cavity. They are pro- 
duced by depression of the peritoneal epithelium, and are only 
secondarily connect od with the lateral canals of the primitive renal 
duct, which also issue segmen tally. The funnels in Acanthiae axo 
very largo ; and their cilia vibrate strongly. In Centnna and 
thias they may be detected by the lens even in nearly mature em- 
bryos ; in SeifJUimf on the contrary, they disappear very early. 
In Acanthicfs the ovary is developed without any participation of 
the segmental organs ; but in the male the seminal duct seems to 
become develoi>ed by n peculiar process of budding and amalga- 
mation of the segmental funnels. 

Except in a single point, the comparison to the segmental 
organ of an annolide may be completely carried out* In the one, as 
in the other, they are repeated in pairs in the segments of the body : 
they have a ciliated funnel opening freely into the cavitv of the 
body ; the ciliated duct springiltg from this leads into a glandular 
segment (in the Vertebrates to the Malpighian body or primitive 
kidney) ; they are in intimate relation with the genital organs ; and, 
lastly, they are produced in their glandular and infundibular portion 
from the mesoderm. The sole distinction oonsisis in the mode of 
opening of these excretory organs: in the Annelida each oflf- 
mental organ opens separately in the eorreipondtiig segment of l^e 
body ; in the Vertebrata they unite with the primitive renal duct, 
which in the Belachia, as in ^e Teleostea, is a product of the peri- 
toneal epithelium. Hiis contradiction cannot, however, be us^ aa 
nn argument against the comparison of the two sets of organs^ as 
the union of the glandular part with the efferent ducts is in both 
cases produced secondarily by the coalescence of the original separate 
rudiments ; moreover the so-called aquiferous vessels of the l^ta- 
toria are universally compared to the segmental organs of the 
Vermes,* although in the former, just as in the Vertebrata, two effer- 
ent ducts opening into the cloaca take up the secretion of the glands, 
which open by several funnels into the body-cavity. 

It might appear that a statement of Oegenbaur’s is to be referred 
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to these segmental organs. In hie so-called * Comparative Anatomy ^ 
he speaks of the possibility of a comparison of the oviducts and 
tub© to the segmental organs of the Vermes, This is completely 
rcsfuted by the obsen^ations here given : the true segmental organs 
of the Vertebrata (hitherto detected only in the Helachia) have 
nothing to do with the tubas and the oviduct ; the former originates 
from the primitive renal duct, and the latter is produced by a fold 
which finally leads to the formation of a tube ; the tub© are only 
the permanently open orifices of the primitive renal groove, and 
they consequently originate in quite a different manner from the 
true segmental funnels. 

The comparison here made leads to far-reaching consequences. 
Assuming it to be correct, it follows that the Annelida arc more 
nearly allied than the Ascidia to the Belachia, and therefore also to 
the Vertebrata in general (with the exception of Amphioxua). It 
might bo objected that the spinal cord and the chorda are of more 
importance for tlie recognition of relationship than the primitive 
kidney and the segmentation of the body, so that the Ascidia are 
more nearly allied than the Vermes to the Vertebrata. But this 
objection is partly refhted by the circumstance that according to 
Kowalevsky’s investigations the ventral cord of the Vermes and 
Inseota is formed in a perfectly analogous manner to the dorsal cord 
of the Vertebrata. The chorda alone seems to offer any difficulty ; 
but it is still questionable whether the chorda of the Ascidia is 
really to be compared so nnconditionally to that of the Verte- 
brata ; and, on the other hand, Kowolovsky, in his ‘ Embryological 
Besearohes on Worms and Insects/ even indicated as a chorda a 
fibrous cord discovered by Leydig in the earthworm and detected by 
ClaparWe in numerous worms, and which in its origin and position 
between the ventral cord and the intestine exactly resembles the 
chorda of the Vertebrata, Nevertheless the histological structure of 
this cord is essentially different. 

If the embryo of an annelide be turned so that its ventral surface 
lies upwards, its section presents exactly the same arrangement of 
the organs as in the Selachian embryo. Consequently, by the dis- 
covery of the segmental organs, the belly of the annulose animal is 
identified with the back of the vertebrate. This is not the place to 
trace this eonception to its further consequences ; in this respect, as 
also with regai^ to the detailed proof of the facts given above, 
referenee must be made to a more complete memoir which will appear 
shortly in the seoond volume of the ^ Arbeiten ans dem zoologisch- 
sootemisohen Institut iu Wunburg/ — CevUralbl, fur die mud, TVts- 
1874, No, 38. 

Wursburg, July 1874. 

Seffmmtal Orffana in adult Ssku^iu, By C. Bnurisa. 

I can now follow up my former preliminary communication on 
the occurrence of segmental in Selachian embryos with a 

fcrther statement that subh organs may also be very easily detected 
even in adult animals, but only in fresh or very well-preserved 
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Bpooimeas. The Selachian genera in which I have regularly found 
tliem in sexually mature adult individuals are as follows 
Scymnm^ CentrophoruB^ Splna^t, AcAtnthiaB, HexanchuB (in a speci- 
men 10 feet long), PnBtiuruSy and SetflUum, In the last genera 
they are very small, and for the most part also altered ; on the 
other hand, in Sn/mnus and Sqmtina they are exceedingly large, 
furnished with distinct funnel-shaped apertures, into which fine 
forceps may bo conveniently introduced, and are present high up on 
the sexual fold. In Sqiuitina especially these organa are so numerous, 
regularly developed, and striking oven in the living animal, that it 
is quite incomprehensible to mo how they can have been hitherto 
overlooked. The following genera are destitute of them when 
adult — Lamrut, MubUIkb, Galem, CarcharuiB, and probably Sphifrna ; 
when they disappear, or whether they occur at aU in the embryo, 
still remaius to be ascertained. 

In first communication I indicated that perhaps the seminal 
ducts originated from the segmental funnels. This is decidedly not 
the case ; but, on the contrary, it seems probable, especially from 
their behaviour in Sqmtina, that the segmental duets may become 
the vasa efferentia ; and by a growth of the epithelium of th© 
segmental funnels the epigonal organ may perhaps be produced. 
In favour of the supposition that the primitive renal duct becomes 
the seminal duct wo seem to have the two facts : — that in large male 
embryos only a single canal is to bo found, which subsequently 
becomoa the urino-sem^al duct ; and, secondly, that a tuba'owmrs 
in the males of all genera of Rays and Helachia, and passes on each 
side into a canal exactly as in the females, and this evidently oan 
be nothing but the anterior end of the primitive renal duct. The 
middle tulsil orifice of the mtiles is very large in many genera 
(Sci/mnus, CentrophoruB, Squatirw) ; the canals running b^kwardi 
from it (representing the oviducts of tho female) are very soon 
obliterated, and cannot be traced as such to the kidneys in the 
genera which have hitherto been investigated. In a few species, 
only a fine cord, but without a cavity, was rseognised between tho 
kidney and the hinder extremity of the male tubal canal. Careful 
investigations of the embryos have proved, however, that the per- 
manent urino-semittal duct of the mole is not the primary primitiv© 
renal duct, and that tho latter disappears almost entirely in tho 
region of the kidneys, whilst, as in the females, a secondary primi<^ 
tive renal duct has been developed as a urino-seminal duct. This is 
the case also in Chimaira, In the males of this speoies there are 
two isolated tubal openings which lead into a fine canal lying upon 
the urino-seminal duct ; this corresponds in jicsitiou to the ovidmot 
of the female, and can be nothing but the primary primitive rotial 
duct. Bv Chinuxra approaches much more closely to tho 
Ganoids than to the Plagiostomi, 

I hope soon to be in a position to follow up my first i^enmir, 
which has already been referred to and will shortly appear, on the seg- 
mental organs of the Salachia and the relationship of tho vertebrate 
and invertebrate animals, with another on the urogenital system 
of tho Plagiostomi. — CenirafbL fur die mid, WisB rnsrh, 1 874, no. 62. 

Wurzburg, Oct. 1, 1874. 
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XIII, — Zoohgtco^Emhrjfological Investigat{on$^ 

By M. Ussow *. 

" Developnuental hiatonr is th« true lighl^-bearer for investigations upon 
organic bc^iaa.’' — Von Baer (Ueffer die EfUtvickeltmaegtschichte der 
Thwre, 1828, Bd. I p. 231). 

During my residence at Naples and M^sina (1871-73) I 
turned my attention particularly to the exact investigation of 
the anatomy and developmental history of two extremely 
interesting classes of Invertebrate animals, namely the Cepha- 
lopoda and the Tunicata. In various species of the Cepha- 
lopoda 1 studied the structure of the female sexual organs, and 
the formation of the ova, and then, in four species, I traced 
the embryonal development from the fecundation of the ovum 
up to the complete development of the young. 

In the various species of the Tunicata I endeavoured to 
inveetiffate 1^ the anatomy, the minute structure, and the 
postemiOTonal process of metamorphosis of the central and 
peripheral nervous system ] 2, the structure and in part also 
the mode of formation of the organs of sense ; 3, the body- 
wall (the outer and inner mantle) ; 4, the circulatory system ; 
and iaeriy, the digestive apparatus, with all its glandular 
appeiribges. 

As I am at present engi^;ed in the detailed description of 
the by no means uninteresting facts that I observed, T think 
that a brief statement of the results obtained, such as I here 
propose to give, may not be without its use. 

a by W. S. Balias, F.L»8., from the * Axehlv Nataig»- 

schiohte,’ xl (1874) p. sn 

Ann. <tf Mag. Jy. Hiat Ser. 4. VoJ. xv. 
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THE CEPHALOPODA. 

No group of Invertebrate animals possesses so hi^h an 
interest as tne Cephalopoda with regard to the complication of 
their bodily structure. And, in fact, since the time of Cuvier^, 
who, taking the exact data of comparative anatomy into con- 
sideration, first sharply defined them and separated them from 
the other classes of Mollusca, they have been placed by moat 
zoologists t at the head of all invertebrata. wrne Wfttural- 
istsl who wished to see zoological classification foundeti tliion 
embryological facts (at that time still little known and often 
misunderstood) thought that it might be |X)B8ible to scpai^ate 
the Cephalopoda altogether from tlic Molluscan type, and to 
form a special type of them. Even before this peculiar 
opinion was expressed, a special kind {evolutio radiata^) of 
the so-called unilateral development was established for the 
Cephalopoda and some other Mollusca. Without denying 
the merit of these conceptions as to the systematic position of 
the Cephalopoda in the animal kingdom, which were valu- 
able in their time, we may be allowed to put the question 
whether we are sufficiently acquainted with the most important 
modes of development of the organism of the CephalojX)da. 
and whether we are in a position, resting upon embiyological 
facts, to state accurately the most sharply marked traits of 
tlieir phylogenetic connexion, not with all the other types of 
the animal kingdom, but merely with the other classes of 
Mollusca, as with the Oasterop^, and especially with the 
Pteropodall. If we look closely into this last liighly imi>oi* * * § tant 
scientific question, however, it appears that the positive facts 
now known to us regarding the aevelopmental history of the 
Cephalopoda are far from sufficient, even approximately, to 
elucidate their genealogical relations. Notwithstanding the 
interesting results which were to be expected fi-om the inves- 
tigation of the developmental history of as many species of 
Cephalopoda as possible, we at present possess only three more 

* M^m. pour eervir k Thlst. de FAnat. des Mollusques, 1817, h 

t Lamarck. Hist. Nat dee Anim. sans Vert. 2"** Mit xi. p. 105; 11, 
Leuckart, Ueber die Morphol, uud die Yerwandtechafteverbaltn. der 
belloeeu Thiere, 1848 ; Huxley, Lectures on the Elem. of Comp. Anal 
1864, p. 85 ; Gegenbaur, Veigl. Anat. 2te AuO. 1870, p. 78 ; H^kel, Gen. 
Morphol. Bd, ii. pp. cxv, 408 et »eq . ; Claus, Grundziige der Zool. 2te Aufl. 
1878, pp. 48, 44, 706 et seq. 

t V^t, Zool. Briefe, 1851^ Bd. i. u. 296. 

§ Von Baer, Beitr. zur Kenntn. uer niederen Thiere,” Nova Ai4ta &c. 
xiii. pi. ii. 1827; KOlliker, Entwicklungsgesch. der Oephalopods^, 1844, 
p. 176. 

II See I^nckart, /. <?, p. 164 ; Gegenbaur, I c. p. 473 ; Hiickel, 1 1 , pp. civ, 
cxv; Keferstein, Klaesen uiul (Jrdn. dor Weiclithiero, p. 1472. 
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or less detailed and accurate memoirs, which are chiefly de- 
voted to tlio embryology of the Decapoda. 

As early as the year 1841 Van Beneden published his inves- 
ti^tions on S^toca Ronddetu^. In 1844 Kollikerf enriched 
science with his well-known memoir on the development of 
various species of Decapod and Octopod Cephalopoda, Alinoftf 
a quarter of century later (1867) E. Metschnikoff J made known 
his investigations on Sepiola; and last yejir (1873) Ray Lan- 
kester published a short communication § on the development 
of Loligo, It seems scarcely necessary to enumerate the obser- 
vations of Cuvier II, Dugbslf, and Delle Chiaje^* relating to 
this subject, as in most cases they contain very unsatisfactory 
and erroneous tt statements as to the embryonal process. As 
it is impossible for me in this sliort summary to submit the 
results obtained by Van Beneden and Kblliker to criticism, 
and as in the following report upon my investigations 1 indi- 
cate tlie most important errors of those aavants, I shall devote 
a moment only to the most accurate of all these memoirs, that 
of E, Metschnikoft*. 

We may regard as one of the greatest merits of the above- 
mentioned important memoir, which only relates to one 
species of Cephalopod, the first description of two germ- 
lamellss, and the more or less exact indication of the part 
they take in the subsequent formation of the different organs. 
Studying the development of Sepiola and tlie mode of forma- 
tion of the central nervous system, the intestinal canal, and the 
central organs of circulation solely in living embryos with- 
out the aid of dissected preparations, must necessarily have 
caused Metschnikoff* to miss many important facts, even with 
regard to the species investigated by him. As, moreover, 
from want of material, he was unable to trace the aevelopment 
of the ova, and especially their process of segmentation, this 

♦ “ Rech. Bur TembryoL des Sdpiolos,” in Mdm. do TAcad. do Brux. xiv. 

t Zoo. cit. 

i History of the emhryological developmeut of Sepiola (in HuMian); 
1807. Soe Arch, fiir Naturg. 1868, Bd. ii. p. 160, and Arch, des 8cL Phyo. 
et Nat XXX. (1867) p. 186. xho following citations apply to the complete 
EttSBiaa work. 

f Aha. k Mag. Nat Hist. 1873, no. 62, p. 81. 

Ann. du Mua. 1832, i. p. 153. 

f Ann. des Sd. Nat. vUf p, 107, 1837. 

Uemorie, 2nd edit p. 39, 1829; Notom. degli anim. invertebr. 1841, 
i. p. 83, pi. xxix. %8. 4, 5. 

Tt KoUiker, I c.pp. 110, HI. 

X\ At least, in his memoir, Metaohnikoff nowhere mentions that he 
studied sections, without which it is impossible to trace the formadoA of 
the intestino-fIbroUB layer, and to form a clear idea of the development of 
some organs. 

7 ^ 
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distinguished obserrer unfortunately could neither subject the 
results obtained by KoUiker to a tliorough testing, nor de- 
scribe exactly the production of the second germ-lamella 
(parenchymatous lamella*), nor, finally, ascertain the mode of 
formation of the intestino-glandular lamella* Undoubtedly 
MetschnikofF’s observations on the mode of formation of the 
organs of sight and hearing, so superficially and inaccurately 
described by his predecessors, are of great value. 

During my long residence in Naples and Messina I set 
myself, as one of my principal tasks, to investigate as com- 
pletely as possible the development of several species of Cepha- 
lopoda, or, in other words, to subject all previous observations 
relating to this subject to a careful examination, in order, as 
far as possible, to enlarge our exceedingly defective knowleage 
of the embryology of these interesting animals. By the 
direct observation of living embryos in various stages, by the 
employment of the most serviceable method of the comparative 
examination of different sections, and, lastly, by the investiga- 
tion of a formative vitellus (which would afterwards be con- 
verted into the so-called germinal spot and then into the 
embryo) with its parts firmly united, separated in a particular 
manner t from the nutritive vitellus, I have been able to 
follow step by step the whole developmental cycle of several 
forms of Ceraalopoda. Some difficulties, which met me in 
this little-followed method of investigation, are fully compen- 
sated by a series of new and interesting facts, repeatedly con- 
firmed by me, which I have succeed in discovering 
elucidating. 

I have already succeeded in observing pretty^ accurately the 
development of the embiyo in four species of Cephalopoda, 
namely three Decapods {84^ offieituutSy Linn., Sepiola Bon^ 

♦ Zoo» cit, p. 07. 

t In general terms thu method ie aa fbUowe: — First of all tie fecun- 
dated ovum, with its capsule, is laid for from five to ten minutes in a weak 
solution of chromic acid, in which the capsule is removed. Then the 
ovum is placed for two or three minutes in firesh water, mixed with two 
or three drops of acetic add. The ohodon is removed in another portion 
of fresh water. The viscid, semifluid nutntive vitellus immediately flows 
out, while the germ, whicn is already somewhat hardened, Idle to the 
bottom of the watch-glass. After the removal of the water the gem is 
carefully spread upon a glass slide, ind^ after bdiw coloured wUhoMmipe, 
moiintea in glycerine. The foundation of whde operation is that the 
germ hardens more quickly than the peripheral layer of the nutdtlve 
vitellus ; for only in this case will the formsr separafe from all iwerdons 
of the latter. By its aid I have succeeded in Brntmirng the formative 
vitellus from the nutritive vitellus, the whole of which it suncunded, 
and in making a consideralda collection of preparations of vaxioas stages 
of development of the Cephalopoda. 
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iektiiy LieacL and Ldiao aagittatay Lam.) and one Octopod 
{Aiyancmta Ar0o^ Linn.). 

For the more convenient exposition of the facts discovered 
by me, I shall divide this communication into two halves. 1. 
Anatomioo-physiological data relating to the structuie of the 
female generative organs and the mode of formation of the ova^. 
2. The results of my embryological investigations upon : — 
a, the process of se^entation ; i, the formation of the blasto- 
derm and the production of the germ-lamellae (first period ot 
development) ; and c, the original foundation of the organs uo 
to the appearance of the typical Cephalopodal formf (second 
period of development). As the development of the above- 
mentioned Cephalopoda is very concordant in essential points, 
I shall not describe the development of the individual species, 
but the course of development in all the four species, in order 
to be as concise as possiole. 

I. Tht structure of the ovaries and the mode of Jhrmatiofi of 
the ova of the Cephalopoda. 

In youngish female individuals of various species of Cepha- 
lopoda, the unpaired, rather large ovary, enclosed in the peri- 
toneal sac, and situated in the lower, narrower part of the 
mantle, consists of numerous cascal, ramifying tubules, which 
form its glandular parenchyma. In general the structure of 
the ovary is like that of the ovary in the Vertebrata, especially 
in Birds and Tortoises There may be distinguished m it : — 
a, the very thin sheath {theca folliculi)^ consisting of fibrous 
connective tissue ; ft, the internal, one4ayered epithelial mem- 
brane {meitdrrana ^ranuhsd)^ which lines the inner surfaces 
of the above-mentioned tubular and vesicular ovarian spaces 
quite uniformly. In the first of the above-mentioned coats 
ramifies the thm artery (genital artery), which takes its origin 
from the lower part of me ventricle. The {Jraafian follicles 
ate tomed at different periods of the spawning (as may be 

* Bssides the abovd-mentioned species, 1 hare inyestigated the mode 
of formatioa of the ova and some stages of deVel^aietit in 
tothmUi Eoma maerfmma^ and Skpia hiaeriaUt^ Montf, 

t I am at present occupied with the study of the last peripd of deve- 
lopmant of the Osphalopoda, namely the development of the embryo, 
which I am enaldea to do by means of a great store of ramarkab^ well- 
preserved material. The production of the organs is of especial im- 
poHanee in comparative embryology; and to mis I have particularly 
directed my attention. 

t As made known by Gegenbaur^s isyestigattons (Arch, fiir Anat. Ac, 
p. 401) ; Hiss, Emte Aniage der Wirbelth. p. 10 st mg. pi, ii ; and 
Waldeier, Der Eierstock, pp. 48 « 60, pi. iv. 
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judged from the greater or less maturity of the ova contained 
in them), and continuously (as quite young ova may always 
be found in them), and, indeed, as diverticula of the epithelial 
membrane of the ovary. The primitive ovicell, or the future 
BO-called formative vitellus of the composite ovum, is nothing 
but a more develoiied cell of the epithelial coat of the ovary, 
which constantly growing cell, with the epithelium surrounding 
it, separates more and more from the ovarian spaces, and 
finally remains united to the central mass of the ovary only 
by a longer or shorter peduncle. In the further development of 
the ovary the racemose or lobate form of that organ is due to 
the number of such Graafian follicles attached to peduncles 
and the number of young immature ova enclosed in them. 
^J'he development of the ova always commences in the central 
pait of the ovary, and increases pretty regularly towards its 
periphery, where the Graafian follicles and the ova (1-6 millims. 
in cuameter) attain their full development. The relation to 
the ovary of tlie entrance into the ilnpaired (Sepia^ LoUgo^ 
Sepiola^ Rossia) or more rarely {()mmasfrcj)he8^ Argo* 
nauta) oviduct (paired oviducts are always equally developed) 
is always the same in all the Ccphaloj)oda investigated by me : 
and tlie mode of escape of the mature ova first into the ventral 
cavity, and th6n their gradual passage into the oviducts, which 
contract peristaltically [Argonautn^)^ and arc sometimes re* 
peatedly twisted and bent, remind one of the similar processes 
in some Carnivora {Lutra). The naked ovicellf {gymnoeyta)^ 
with the nucleus (== germinal vesicle) and the nucleolus 
(= germinal spot), grows simultaneously with the Graafian fol- 
licle, so that at first both increase in size pretty uniformly. But 
soon the growth of tlic Gr^iafian follicle advances more rapidly 
by multiplication (longitudinal division) of the cells ot the 
memhrana granulosa^ which fonns, on the inner surface, a 
series of lo^itudinal and transverse folds i)enetrating into tlie 
vesicle}. Tne blood-vessels lying on the surface of the epi- 
thelial envelope penetrate into the interspaces of the above- 
mentioned folds, oy which means both the considerably en- 

^ The oviducts of this animab taken out of the body and laid in water, 
continue to contract for a long time, by which means it becomes possible 
to obtain perfectly firesh ova odonging to different iitages of segmentation. 
Ova procured in this manner, or even taken out of perfbctly mattire 
Graafian follicles, generally undergo fiirther development. 

t In Loli^o and Argmaida at this time 0*008 mQlim. in diameter. 

t In Sepm these folds are double, but only the inner ones form me 
diverticula described below j the outer ones, on the contmr, form a 
uniformly diffused layer between the inner ones and the thin iMca feiU^ 
ntU. Between the two kinds of folds the blood*ves«els ramify, and new 
ovicells originate. 
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larged cells of the granulosa and the ovicell, which has been 
pumed by the folds to the superior pole of the originally round 
Graafian follicle, are abundantly provided with nourishment. 
At this time — that is to say, in the jnsriod of the foldings 
Ktilliker) — the cells of the epithelial membrane b^in to secrete 
the fluid, fatty^ transparent nutritive vitellus. Consequently 
the fold-formation of the granulosa only serves for the tempo- 
rary enlargement of the inner surface of the Graafian follicle, 
which secretes the nutritive vitellus. In tliis state each 
Graafian follicle may be regarded as an independent gland. 
Of the vitelline membrane {chorion^) there is at this time not 
the slightest trace; so that the description of the nature of the 
so-called ^Molding-process” as given by other observers f 
proves to be very superficial and erroneous (of which I have 
fully convinced myself). The chorion is formed subsequently, 
after the nutritive vitellus is completely secreted and the 
ovum has attained the limit of its perfect development. The 
chorion, which is at first fluid and viscous, is, inaeed, nothing 
but a secreted product of the granulosa of the Graafian follicle, 
which may be proved by the fact, among others, that at the 
commencement of its formation, especially at the superior 
somewhat acuminated pole, its composition of several thin 
superimposed layers may be distinctly observed. At the same 
time there is formed at the above-mentioned thickened part of 
the chorion, in a manner which, I must confess, is still 
obscure to mej, its tubular micropyle, more or less widened 
and funnel-shaped in its upper part. This I have found in all 
the above-mentioneil species and groups of the C^halopoda. 

At a very caily sta^e of development the Ghraafian fol- 
licle gradually changes its spherical form, and acquires the 
shape of an egg pointed at the upper free pole. The enclosed 
ovum follows m its form tliat of the Graafian follicle. The 
primitive ovicell with the nucleus (= germinal vesicle) moves, 
as already stated, to tlio upper pole of the Graafian follicle, 
which is now pretty acute {LoUgOj Sepiola^ Argonauta)^ ana 
the gt'anulosa of which has scarcely any folds an<l appears 
quite smooth at this part. Here, therefore, is the finely gra- 
nular protoplasm of tne primitive ovicell ; and by this means 

♦ K&lUker (/. c. p. 16) sad other obeerverB (Klaseen und Ordu. Bd. ii. 
a 1405) quite errooeouiuy take tiie external pluristrafified capsule of the 
Oephalopod ovum for the ohoxion^ and the true chorion (forniea within the 
Graafin Mliole and always fhnushed with a micropyle) for the vitelline 
membrane, 

t KdlUker, L c. pp. 2-18 ; Brandt, Media. Zool Bd. il. p. 300, Taf. xxxii. 
fig. 27 ; Owen, Memoir on the Pearly Nautilus, p. 42. 

X where the miiMropyle is situated there are no folds (“ free space," 
Kolliker), and the memomna ffrmtilosa there forms a thin layer. 
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it acquires the form of a very flat, conical disk, in the thick- 
ened central part of whidi the germinal vesicle is situated. 
The above-described folds of the ^anuhaa are gradually 
effaced as the ovum enlarges, and finally disappear alto- 
gether^ so that at last it becomes perfectly smooth both within 
and without. The perfectly mature ovum by its own weight 
rupturtis the very thin part of the envelope (the so-called 
ahgma) at the upper pole, and is fecundated* at the moment 
when it falls into the ventral cavity {Argonauta)^ 

For the elucidation of the above-mentioned question as to 
the continual development of the ova of Cephalopoda com- 
mencing at different times, I may add that I have succeeded 
in observing that, at the time of the strongest development of 
the folds, new ova are developed in the Graafian follicle from 
any of tlie cells of the epithelial membrane. A part of the 
inner surface of the fold gradually covers the newly formed 
ovum, which during its enlargement protrudes at the surface, 
liecomes constricted off from the Graafian follicle, and finally 
remains united to the theca follicidi only by moans of a short 
peduncle. Thus, in consequence of more or less copious 
nutrition, the cells of the granuloaa of a Graafian follicle may 
in a short lapse of time bring the primitive ovicell to full de- 
velopment, and secrete thewiiole moss of the nutritive vitellus 
and finally the transparent chorion f* This is in its main 
features the mode of formation of the Graafian follicle and 
the ova of the Cephalopoda, Of its coiTcctness I am perfectly 
convinced by an attentive and frequently re!i)eated study of 
the process. As regards the original development of tlie 
female sexual organs of the Cephalopoda, I could not trace it, 
as it appears to be ooirect that the mature embryo, after 
its escape from the egg, and even the young animal from one 
to three days old, }X)sses8 no trace of these organs { ; but at the 
end of three days, during which it has used tm the whole of 
the outer and a part of the inner nutritive vitellM, the animal 
dies, and consequently deprives us of all possibility of inves- 
tigating the development of the sexual organs and the jp^ 
taken by the germ-lamellie in their oonstmetion. Witih 

^ I can assert this positivelv with regard to the fecundation of Argo- 
muta. Although in all the other species, also, 1 found periectlr inat^ 
snennatophora in the ovaries, the segmentation tahes place alwej^s outside 
the body, which would indicate a pause between the lecandaflon and the 
eummeucement of development. 

t In Argonauta also the longer or shorter filiform process, 

I 1'he same results were obtained also by a Jk HO) and 

Mot^chnikofi'(7. c. p. 00), At the end of the third period! have obmved 
below the ventricle in Sejgia and LoUgo an aggregation of cells, firom 
which it is possible the sexual organs are dcTWloped, 
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r^ard to the spawning^ime^, the number of mature ova and 
other details in the formation and development of the Graafian 
follicle and other acceaso^ glandular organs (albumen- or 
nidimental glands of the Cephalopoda), 1 reserve their de- 
scription for a complete memoir on the animals named. 


II. Segmentation of the ova of the Cephalopoda^ and forma- 
tion of the (yne-layered germ {blastoderrn). 

The whole of the mature ova which fall from the Graafian 
follicles into the ventral cavity are, apparently, without ex- 
ception, fecundated t. The mature Cephalopod ovum, which, 
in foim, is Very like a hen’s egg, contains the following 
parts : — 1, a very small mass of the so-called formative vitellus, 
which, as we have seen, represents the finely granular proto- 
plasm of the primitive ovicell with its nucleus (germinal 
vesicle) ; 2, a greater or less quantity of the rather viscous, 
fatty nutritive vitellus ; 3, a perfectly transparent albuminous 
substance which occupies the space between the vitellus and, 
4, the many-layered vitelline membrane (chorion) with its 
tubuliforrn micropyle ; and, lastly, 6, a more or less thick, 
many-layered egg-capsule which 8ometime.s runs out into an 
elastic thread, serving to attach the ova to various objects 
under water {Argonauta\^ Sepia) j and sometimes forms a 
longer or shorter sac containing 10-100 or more ova {fifeptbila, 
LoUgo), 

At the moment of fecundation the germinal vescicle docs 
not disappear ; and the segmentation of the finely granular 
protoplasm of the primitive ovicell^ or the so-called formative 
vitellus, which may easily be distinguished by its somewhat 
dark coloration from the nutritive vitellus, always com- 
mences with tlie cleavage of the germinal vesicle, in Argo- 
nauta the process of segmentation takes place chiefly in the 
body of the mother, and, indeed, during tlie movement of the 
ova in the tortuous oviducts § j whilst in all the other Cepha- 
lopoda observed by me tlie segmentation always seems to 

t In Jryonauta the fipawning-time loAte from Mav to in LoUgOf 

and Ommmtrefjke^ from March to J une ; but I obtained mature 
ova of Sepia in Naples almost all the rear round, except in August 

t Among Hkm t&ooaaads of Oephalopod ova which I have examined, 
scarcely any unlseuiidaied ova ooouned. 

} In Arffowmta to the apex of the shell, so that the female, which is 
seated in the shell, covers 'mth her hinder parte the racemose groups of 
egim placed within the spire. 

i t observed the first stage of segmentation in ova whidi were taken 
out of the entrance to the oviducts, whilst in those near the orifice, eight, 
or even sixteen, segments are abeady present. 
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commence outside the body of the parent. The seffmeiitation 
of the formative vitellus of the Cephalopoda greatly reminds 
us, as regards its form, of the segmentation of the eggs of 
birds ♦ and Clieloniaf. In all the four species of Cephaloj)oda 
investigated by me it is irregular^ The division of the pro- 
toplasm of the formative vitellus commences in its thickened 
central part, and spreads towards the attenuated peripheral pai*t, 
which uniformly surrounds the whole surface, of the nutritive 
vitellus. The latter takes no part in the segmentation pro- 
cess (^‘partial segmentation”). One of the chief c^iuses of 
the segmentation of the formative vitellus seems to be the 
great mobility of its protoplasm, and the changes of position 
of its heaviest paints, the darkest-coloured granules. The 
segmentation always begins in the vicinity of the nuclei of 
the Hogmentation-cclls (spheres of segmentation) or segments ; 
and the close of the complete cleavage (by longitudinal or 
afterwards transverse division) coincides with the complete 
separation of the nuclei. At first all the cleavages appear only 
at the surface of the formative vitellus, but then gradually 
penetrate by deepening to the lowest layers of the proto- 
plasm. 

The original or first furrow which divides the whole 
formative vitellus into two equal segments lying side by side, 
is soon (in about two hours) intersected at riglit angles by a 
second furrow. As the result of this division four equal seg- 
mmits, enclosing four clear nuclei, are produced (the niiclemi 
are entirely deficient). In the central point there is produced 
a very inconsiderable clear interspace, which in tlie sequel 
soon disappears. The subsequent cleavages of the forinative 
vitellus arc irregular ; from four segments there are formed 
(in four hours), first aai, and then eight equal segments. In 
tlic period between the formation of the six and of the eight 
segments^ there are produced at the centre of union of the 
furrows, m the earliest moments of the apjiearance of the two 
narrowest segments, by constriction of the apices of these, two 
primitive cells or spheres of segmentation (approximately be- 
tween the third and fourth hour of tlie process of segmenta- 
tion). From the two of the eight segments which are situated 

♦ Coste, Hist port, et g^n, des corps owanisds, p. 287, pi. ii. 

t Agassiz, Contrib. to the Nat Hist or the United Statra, ii. 

\ In LoUgo^Sejiiol<tf saidArffonauta this furrow appears direefijr beneath 
th« micropyle, in the centre of the formative vitellus; in sometimes 
a little to one side, which I regard as an abnormal phenomenon, as also 
that I once in Sepioh found the segmentation on the lower obtuse pole of 
the ovum. The hours mentioned in the following deschption of the pro* 
cess of segmentation relate to Sepiola and LoUyo» 
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oppogite the narrow segments just mentioned, two very large 
segmentation-spheres are now separated by constriction 
(during the fourth hour) ; and these place themselves directly 
opposite to the two primitive spheres. In this way, in about 
four hours from the commencement of segmentation, there are 
produced eight segments and four spheres of segmentation. 
From these four^ and ten subsequently produced spheres of 
segmentation, originates, b^ means of further spontaneous 
division (longitucunal division), the central part of the ger- 
minal disk. 

In the subsequent stages we observe the following : — 1, a 
rapid multiplication of the central segmentation-spheres, a, 
by spontaneous longitudinal division, and, J, by the rather 
rapidly advancing constriction of the apices of the segments ; 
and, 2. a multiplication of the segments by their slower longi- 
tudinal division. In this way, anout the seventh hour of the 
process of segmentation, there are produced 1()~12 radiating 
segments, whilst there are still only tour central segmentation- 
spneres ; in the eleventli hour there are eighteen segments and 
at the same time fourteen segmentation-spheres (eight by divi- 
sion of the four aliovc mentioned, and six newly constricted 
ajiiccs of the two longitudinal and four lateral segments). In 
the next (twelfth) hour a sphere is separated constriction, 
by means of the so-called meridional segmentation, from each 
segment; all these spheres collect around those previously 
formed, and consequently at this stage the number of seg- 
ments amounts to eighteen, and that of the segmentation- 
spheres to thirty-two. In the next stage of segmentation the 
number of segments increases to thirty-two, which surround 
the germinal disk. But the latter now consists of 108-110 
cells, larger towards the periphery, smaller in the centre, 
whicii have multiplied in this manner by increased division. 
The number of nuclei of the segmentation-spheres and seg- 
ments likewise increases, a nucleus being contained in every 
sphere and in every segment, Botli kinds of cells show no 
trace of a membrane ; their finely granular protoplasm be- 
comes constantly darker, and is transformed from a trans- 
parent to a translucent substance. 

During the whole course of the process of segmentation the 
outwardly directed surfaces of all the segments, and especially 
of all the segmentation-spheres, are much raised, the highest 
being placed in the centre of the formative vitellus. At the 
close of the whole process, in the last stages, their convexities 
are fiu* less observable : and finally the tubercular* surface of 
the formative vitellus necomes quite smooth. As the final 
result of all these divisions, the onc4agered germinal disk 
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germinal e^t/’ Kolliker) is produced. In this, as reganls 
the siae and iorra of its constituent cells, and also their dis- 
tribution, the following two divisions mav be distinguished : 
~1, the centre of the germinal disk, whicn presents the form 
of a convex circle, and has been formed by the multiplication 
of the high cylindrical primitive segmentation-cellB (see the 
stage of eight segments) ; and, 2, the originally very narrow, 
but gradu^ly widening ringj which immediately follows the 
above-mentioned disk : the somewhat broader, but flatter, pen- 
tagonal or hexagonal cells of which have been formed chiefly 
from the apices of the segments constricted off by the meri- 
dional furrow (see the stage of the meridional furrow). 

Directly united with this ring is the in^rior which 
(jxtends to the inferior pole of the nutritive vitellus and 
encloses the latter. This part consists of the apices of seg- 
ments* slowly advancing in their division, and of the 
segments theinselves, which are here (at the inferior pole) 
not sharply separated, but often even mutually coa- 
lescent, llieir number remains as before (thirty-two). 
Their finely granular protoplasm covers with a very thin 
layer the whole mass of the nutritive vitellus, which m this 
way is enclosed as in an envelope from the very commence- 
ment of the segmentation in the so-called formative vitellus, 
or, to be more exact, in tlie protoplasm of the primitive ovi- 
cell, lying uniformly on its surface except at the superior pole, 
where it is perceptibly thickened. The so-called disappear- 
ance of the segments in reality never occurs. Earlier or later 
they all divide, as wo shall see, and furnish a certain number 
of the cells forming the one-layered blastoderm f* 

From the actual course of the process of segmentation of the 
Cephalopod ovum here described, and which I have traced in 
all its details, we may easily convince ourselves of the inac- 
curacy of the opinion expressed by Kolliker upon this ques- 
tion. And, in fact, I have perfectly convinced myself, by a 
series of frequently repeated investigations, that he olM^rved 
stages in the development of the ova of Sepia which were 
quite independent of each other, and that his researches were 
carried on under abnormal conditions, in which Ae union of 
the segments and the segmentation-apices was already much 
imurea. Thus, for example, Kolliker indicates in the centre 
01 union of the segmentation-spheres indefinite and irregnlar 

* Id the last etuge of ^pnentaUon the apex of evezy segment divides 
into groupa of cells, which arrange themselveB In pii^«d rowi on the 
equator. 

f Id Sqfta the blastoderm closes at the inlericN' {mle of the 
vitellus only in the second period, as, indeed, Kblliker hae described. 
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intQvsmees^ such as I have seen in no species investigated by 
me* The mode of formation of the embryonal cells is also, 
as follows from the preceding statements, quite erroneously 
desoribed by Kdlliker. 


III. The formation of the Qerm^lamellce, 

The above-mentioned concluding stage of the process of 
segmentation (t. e. the appearance oi the gemiuial disk, or the 
one-layed germ, consisting of the upper germ^amella^ which 
appears at the upper pointed part ot the nutritive vitellus and 
covers a twelfth part of it) occurs in most of the Cephalo- 
poda observed by me on the second day after the commence- 
ment of development*. The important moment of the 
appearance of the second germ-lamella falls in the beginning 
(A the third day {Sepia^ ItoUgo^ Ontmastrephea), The original 
separation of the second germ-lamella lakes place in tlie fol- 
lowing manner: — In the middle part of the above-mentioned 
one-layered ring, situated immediately below the centre of the 
germ (now very like the area opaca)^ the cells, which are 
continually unaergoing further division in a longitudinal di- 
rection. b^in also to divide gradually in a transverse direct 
tion^ tne division commencing at the lower periphery and 
advancing towards the centre. The nucleus of each cell of 
the one-layered upper germ-lamella becomes elongated ; and 
at the same time tne protoplasm is also elongated, like a drop, 
downwards ; and then a new cell is constricted off from the 
mother cell. As the result of this transverse division a second 
germ^lamdla is produced, at first only in the median ring of 
the germinal disk, but afterwards also in the central part and 
in the segment-part. At the spots where it has been formed, 
the germinal diw soon becomes quite opaque, and appeals dull 
white by direct light. 

In the following days (about to the fourth or fifth) the 
above-doscribed process of growth is continued, and now in all 
par:ts of die germinal disk, by which means, the diameter of 
it| stiU one-layered central part increases considerably ; 2, the 
middle two- or more-layered thick part [area opaca) spreads 
mpre and more towards the inferior pole ; and, 8, the region 
of the segments dividing up into cell-groups wluch follows 
directly on the ring now commences at the equator of the 
vitellus (and therefore much lower than before). The thick- 

e Jx^ Jxfmmtta the genninai disk k formed as eiurly as the aeveafii or 
eighth hour from, the commencemeiit of segmentation. 
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ened inner layer of the area opaca^ which consists of rounded, 
scattered, spontaneously dividing cells ^ (of the second germ* 
lamella), forms, at the boundary of the central part of the 
germinal disk, a wall which penetrates more or less into the 
nutritive vitellus. In consequence of this pressure, the nutri- 
tive vitellus on its part penetrates into the sligntly rising 
central part of the germinal disk (like the Dotterpfropfe ” of 
the frog^s egg). At the same time a very narrow second ring 
is formed from tlie cells separated by constriction from the 
segments ; this lies between the first ring and the segments. 
On the sixth and seventh days this new ring exactly sur- 
rounds the equator of the viteulus. Its four- or five-angled 
cells, which are rather large, lie in consecutive series. Indeed, 
in general, all the cells, both of the inner and outer germ- 
lamella. arrange themselves in such consecutive series ; the 
latter, during tneir division (constriction), when they are for a 
short time free, move upon the surface of the nutritive vitcl- 
lus by means of their contractile protoplasm and longer or 
shorter pscudopodia. 

At the end of the Seventh day the cells of the central coni- 
cal part of the upper germ-lamella multiply very rapidly by 
longitudinal division {mpiola^ Loli^o^ Argonauid). By this 
means is produced a thickening, which, however, by no means 
occupies tne whole central part of the germinal disk, but only 
forms at its margin an ovalfold^ which, spreading in the polar 
direction, begins gradually to conceal the central part. Simul- 
taneously with the formation of this fold, the part of the 
germinal disk circumscribed by the fold sinks a little and 
forms a furrow broader and deeper in the middle, having the 
shape of an extended rhomboia. In the rhomlioid the ger- 
minal disk consists of a single layer of cells of the upper germ- 
lamella. But beneath the oval fold the cell-layer of the 
second germ-lamella which is there thickened begins to 
double Itself by transverse division, and thus forms two 
layers — the upper the derino-muscular layei^y and the lower 
the intestim-jibroUB layer. These two layers may be most 
clearly observed at the boundary of the former area omoa 
and the central part of the germinal disk, and, indeed, on 
the future ventral surface of the embryo, whilst at first they 
gradually coalesce towards both the equator and the pole, so 
as not to be distinguishable. The further splitting of the 
second germ-lamella into two superposed layers takes place 

♦ The cells divide both in a longitudinal and transverse direefion, by 
which means their layer becomes thicker and broader towards the obtuse 
pol«. 
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at the time when the nutritive vitellus is entirely surrounded^ 
at the inferior pole by the cells of the upper germ-lamella 
formed by terminal division of the segments, and by the 
upper layer of elongated fusifoim cells of the second germ- 
lamella» 

On the seventh and eighth days the germ enclosing the 
nutritive vitollus gradually changes its form from oval to 
perfectly spherical. In LimgOy Sepiohiy and Ommmtrmlm the 
surfaces of most of the cells of the upper gerra-lamclla (sphe- 
rical embryo) (those on the part where the eye-ovals will be 
formed and some others excepted) become covered with cilia, 
which, in the species above enumerated, cause the rotation of 
the embryo by their continual movement. In Sepia and 
Argormuia the embryo does not rotate, either in this or the 
folbwing stage of development. The period of formation of 
the blastoderm (including the process of segmentation) lasts 
from four (Argonauta) to nine \LoUgOy Septem) and more days 
{?Smna). 

llius at the commencement of the rotation, with which the 
second period of development (that of the production of the 
organs) hegins, the germ covers the whole of the nutritive 
vitellus, and consists of two germ-lamellae here and there 
composed of several layers, namely : — 1. The blastoderm or 
upper germ-lamella {Hornblatt) . The thickness of this lamella, 
wnich is still one-layered, increases somewhat as we (n)proach 
the upper pole of the nutritive vitellust, and, indeed, at the 
point where the oval fold covering the rhomboidal part of 
tlic germ, situated on the dorsal surface of the embryo, is 
formed. The rhomboidal centre of the germ, which was 
at first round, and the oval, broader or narrower annular fold 
originate from the considerably grown central part of the ger- 
minal disk, situated at the acute pole and boruering upon the 
so-called area opaca ; but this part itself has originate from 
the fourteen primitive segmeiitation-sphercs, which rapidly 
increased in number and appeared at different times. The 
middle portion of the germ, which now covers neariy half 
the sunace of the nutritive vitellus (from the margin of 
the above* **mentioncd fold to the equator) and attains its 
greatest breadth upon the dorsal surface, represents tlie con- 
siderably widened middle ring of the germinal disk, which 
originated from the multiplication of tlie cells cliiefly con- 
stneted off from the segments by the meridional furrow. Here 

* In Loligoy Sepioia^ aud Argonauta ; in Sepia the blastoderm, as already 
remarked, only closes in the second period of development. 

t By transverse di vision of its cells, which become cylindrical and 
geueraUy contiiin two sharply defined nuclei. 
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alao tbe firat germ*lamelU id thickened (especially at the sides 
and on the dorsal surface) by its cells dividing rapidly in the 
longitudinal direction^ by which means they become higher 
and cylindrical. 

This part is followed immediately by the rathes^ narrow 
girdle4ike part, originating from the segmentation-spheres 
unifonnly separated by constriction from all the thirty-^two 
segments, which occupies the equator of the vitellus, and is 
bounded above by the middle portion (the future trunfe of the 
animal), and below by the blastoderm (rudiment of the yelk- 
sac), which is everywhere uniformly thin, two-layered, and 
clo^ at the inferior pole. In the above-mentioned peripheral 
girdle-like portion of the spherical genn the cells ai^ broad, 
but at the same time flat ; so that this part is as thin as the 
rudiment of the yelk-sac. At the end of the first period all 
tlie cells of the upper germ-lamella are distinguished only by 
their height and breadth ; as regards their form there is nothing 
peculiar to certain parts of this germ-lamella. There are cells 
with tliree or four angles, and with them others with five, six, 
seven, or even eight angles. 

2. The second or middle germ-lamellfii^ which attains its 
greatest thickness at the oval fold, and splits into two layers, 
the dermo-muflcular layer and the intestino-fibrous layer. 
With the development of the germ this cleavage of the 
middle germ-lamella increases both by the transverse division 
of its cmls and also by the spreading of the two layers, which 
takes place in the direction mm the rhomboid^l centre towards 
th^mk-sac. 

The two layers of the second germ-lamella show the follow- 
ing characters a. The dermo-muscuiar layer {Hmtmmkd- 
schioht} thickens somewhat in the central |iart of tlie bliisto- 
derm and in the girdle-like ring situated on the equator of 
the vitellus ; by the continued gradual division of tlie odils of 
the blastoderm (see the commencement of the formation of the 
second germ- lamella), and by the independent longitudinal 
division of its cells, this laycar grows pretty rapidly beneath the 
upper germ-lamella and b^mes closed at the inferior pole of 
the nutritive vitellus- h. The iutestino-rfibrous layer {Darm^ 
j/it$erseMcht)y as the development of the germ wes oil occurs 
not only on the ventral surface (below the ovm annular fold 
of the rhomboidal centre) , but its rather loose cell-series, lyiag 
immediately upon the nu^itive vitellus, also increase toward 
the dorsal surface in the middle part of tlie germ. Various sec- 
tions from earlier stages {e, g. of the tenth day) show that 
the cells of the intestino-fibrous layer accumulate moet on the 
sides of the longitudinal axis of the germ, namely where the 
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alimentary apparatus will afterwards be develop^. Near the 
boundarjr between the middle and the ffirdlo-like parts this 
layer entirely ceases, and in the girdle-like part (region of the 
formation of the arms) and further to the pole of the nutritive 
vitelltts and round the latter wc only meet with the cells of 
the dermo-muscular layer, as has already been stated. Con- 
sequently the lower or intestino-fibrous layer of the second 

S erm-iamella, as may easily be seen, originates by transverse 
ivision of the originally one-layered second germ-lamella, and 
therefore in the same way as tlic latter lamefla itself from the 
cells of the one-lavercd blastoderm or the upper germ-lamella. 
The cells of both layers of the middle germ-lameila are always 
rather smaller, but are more numerous than those of the upper 
lamella. In form they are generally oval, not unfrequently 
extended (in the wall of the yelk-sac) ; their protoplasm is 
dark, fatty ; and the nucleus (or often two) enclosed in each 
cell can scarcely lie detected without reagents. None of the 
cells of either the second or the upper germ-lamella contain 
any trace of membranes. 

It is not without a purpose that I have dwelt so long on 
the mode of formation, the individuality, and the distribution 
of the first two germ-lamell®, seeing that the only extant 
memoir treating of this subject (namely that of E, Metschni- 
koflf^) is not quite sactisfactory. In the first place, tliis 
naturalist has not recognized the second or inferior lamella 
parenchymatiise ”) as the middle one ; and secondly, he has 
not referred to its cleavage into the two layers above aescribed, 
which play so important a part in the formation of the em- 
bryonal organism. I regarci it as almost unnecessary to add 
that my wearisome investigations of the development of four 
species of Cephalopoda completely contradict the 
opinion put forward by Kolliker according to which both 
the germ-lamellsB are denied to the Cephalopoda. 

[To be continued.] 


XIV.— On the Oenus Kossella (a HexcictinelUd Sponge)^ 
with Descriptions of three Species, By H. J. Carter, 
I'.B.S. Ac. 

[Plate X.] 

Ik 1872 I pubUsfaed some figures of two forms of sponge- 

S icole which were foimd abundantly adhering to fragments 
a Tethyu {T, antaretioa^ C«) that h^ been dmged ap from 

♦ Loo, dA p* 19, t Loc. dt, p. 107. 

Ann, <b Mog, Ser.4. Vol. XV. 8 
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the bottom of the Antarctic Ocean by Sir J. Rosb, in 800 
and 206 fathoms and in 74^® and 77^^ south latitude respec- 
tively, which, with other deep-sea specimens obtained at the 
same time, had been handed over to the British Museum by 
the Admiralty. 

For the sponge from which these spicules were supposed to 
have been aerived I proposed the generic name of 
and for the species aniarctica^^ (^Annals,’ 1872, vol. ix. 
p, 414, pi. XXI.). One form of the spicules was regarded as 
podal or anchoring, and the other as belonging more dii*ectly 
to the body of the sponge. 

In the same year another specimen of this genus was ob- 
tained by the British Museum from Cebu, one of the Philip- 
pine Islands, through Dr. A. B. Meyer ^Annals,’ 1872, vol. x. 
p. 118), and named by Dr. Qray Mcmetta philippemis'^'* 
(ti. p. 137). 

In March 1873 four more specimens of the same sponge 
were obtained by tlie British Museum from the same neigh- 
bourhood, again through Dr. Meyer ‘ and from their liaving 
a diiferent aspect, Dr. Gray proposed for these the name of 
^^Paetalia globulosay^ stating that they would be described by 
myself more particularly tncreafter (^Annals,’ 1873, voL xi. 
p. 234). 

Subsequently (that is, in the month of J une following) 1 
received from Prof. Wyville Thomson the specimen of i?. 
velata from which his figure in ^The Depths of the Sea’ 
(p. 418) was taken. 

And in the month of March 1874 a glass jar was discovered 
in the British Museum, contaiiiing two small specimens of the 
veritable Bosaella antarctirxi^ dredged up by Sir J. Ross in 
300 fathoms, 74i^ soutli latitude, no doubt at the same time 
that the fragments of the Tethya antarctica and the spicules 
above mentioned were obtained. 

Thus provided, I have l>een able to compare all these 
cimeus, and find that they all belong to one genus, viz. Mos-> 
sellay but that the Antarctic, Philippine, and Atlantic deep- 
sea ones possess peculiarities entitling them to be consi- 
dered three different species. These peculiarities will appear 
in the following descriptions respectively, beginning with 
that of 


Rossella antarctica^ Carter. PI. X. fig. 4. 

General form sac-like, compressed (? wa<.), with the upper end 
truncated and open, and the lower one conical ana closed 
(fig. 4, a). Aperture elliptical, more or less elongate, corre- 
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sponding with the long transverse diameter of the body 
(fig. 6, a), loading into a cavity of much the same shape as 
that of the sponge externally {fig. 4. ee). Sessile or fixed by 
anchoring-spicules. Colour grey. External surface uniformly 
cribellate and monticular, covered by a thin layer of spicular 
latticework, and surmounted by three forma of projecting 
spicules situated respectively on the truncate end, on the body. 
and on the conical end, as will be more particularly described 
hereafter. Internal surface, or that of the cavity, uniformly 
smooth, interrupted by dojoressions or pits increasing in size 
towards the lower part- Body or wall constructed of a dense 
interlacement of large and small spicules, rendered more solid 
and areolar by the addition of sarcode charged with the minute 
spicules of the sjiecics, and accompanied throughout by tlie 
ramifications of the excretory canal-system. Layer of lattice- 
work formed of minute, sexradiate, spiniferous spicules, whose 
horizontal arms, spreading out at riglit angles to and over- 
lapping each other, form a quadrangular retiform structure 
held together by the dermal sarcode. Pores situated in the 
sarcode filling the quadrangular spaces of the latticework. 
Vents opening into the pit-like depressions on the surface of 
the cavity. Spicules of three kinds, viz, appendicular, struc- 
tural, and flesh-spicules. A, Appendicular, of three forms, 
corresponding witri their respective localities : — 1. That con- 
stituting an erect be-ard, about a quarter of an inch long, situ- 
ated round the aperture (fig. 4, c), stout, linear, smooth, nearly 
straight, fusiform, accratc, finely pointed at each end, averaging 
10-12tlis by 8-1 Booths of an inch in its greatest diameters. 
2. Anchorin^spicule, which issues from the surface of the 
body generally, beginning rcry scantily above in little groups 
here and there, which increase in number, size, and length 
towards the lower or conical end, where they attain their 
maximum size and density (fig. 4, ad): stout, smooth, linear, 
commencing in a finely attenuated end which is fixed in the 
Barcode of the body, and gradually passing into a thick shaft 
which is abruptly terminated at the free end by four opposite, 
stout, recurved spines or hooka (fig. 8) ; average largest size 
8 to 4 inches by o-1800ths of an inch in its greatest diameters, 
hooks 80 by 5-1800ths of an inch. 3. Crucially headed or 
veil-spicules, projecting chiefly from the monticules, over every 
part m the external surface out the aperture, consisting of a 
shaft whose pointed or inner end is fixed in tlxe sarcode of the 
body, and whose free or outer one is terminated by four long 
arms spread out horizontally so as to intercross with those of 
its neighbours, and thus form a geneiul veil-like covering 
separated from the body by the length of the shafts between 
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the body and their heads respectively (fig* 4, h h) j shaft smooth, 
or only microtuberculate over the imbedded end ; arms more 
or less flexuoxis, fine-pointed, parting from the head of the 
shaft at different angles, covered almost tliroughout with 
minute spines, closely approximated, amongst whicn, here and 
tliere, is a much larger spine, curved and inclined outwards or 
from the head of the shaft; average largest size 2 to 3-12th8 
by 5-1 sooths of an inch in the greatest diameters, both for 
the arms and shaft respectively, tlie former for the most part 
longer than the latter, n. Structural spicules (that is, of the 
body or wall) of three forms, viz. : — 4. Nail-like or crucially 
headed, much like that last described, but witli the shaft shorter 
and the arms longer ; the former vertically placed in the wall 
and the latter spread out horizontally over its external surface, 
so as to support the lattice-like layer of minute scxradiate 
spicules imbedded in the dermal sarcode immediately alK)ve 
and the shafts of the veil-spicules beyond ; anns more or less 
curved inwards, so as to render the head of the spicule pro- 
minent or monticular, thus characterizing the surface by a 
numl)er of conical eminences linked together by radiating 
arras. 5. A long linear spicule, nearly straight, fusiform, often 
presenting in the middle two or four tubercles corresponding 
to the ends of the crucial branches of the sexradiate central 
canal, terminating in spined and more or less inflated ex- 
tremities, but otherwise smooth ; average largest size 3-12ths 
by 2-1800th8 of an inch in its greatest diameters ; situated on 
the inner side of the wall chiefly, where it forms, together 
with minute scxradiates and flesh-spicules^ the surface of the 
concavity. 6. SexradiateSj of different sizes, with arms of 
equal length, spined and pointed, chiefly composing the lattice- 
like structure, which, in the way above stated, covers the 
whole of the dermal surface with ^aa(di*angulai* interstices 
from 1 -300th to 1 -150th of an inch m diameter, c. Flcsh- 
spicules of four rosette-forms, chiefly situated in the surface- 
layer of the cavity \ — 7. Sexradiate rosette witli smooth 
pointed arms of equal lengtli ('Annals,’ 1873, vol. xii.pl. xiu. 
tig. 1). 8. Sexradiate rosette with short arms and double 
rays {tb, fig. 3). 9. Very minute sexradiate rosette with 
numerous straight capitate rays (PI. X. fig, 7, J), 10. Sex- 
radiate rosette with thick, sparsely spinea arms (fig. 6, a)^ 
whose inflated ends support four or more indistinctly capitate 
rays (fig. 6, i c) ; rays microspined^ thick at first, then necomii^^ 
finely attenuated and terminating in a hardly perceptible oam- 
tate inflation (fig. 6, d) ; rays at first straight and {mraUel Ime 
the prongs of a dinner-forK, becoming more or less divergent 
towards their extremities (fig. 6) ; average largest size of the 
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arm Si by l-6000th of an inch in its greatest diameters, that 
of the inflation and rays aliout 7i-6(W0th8 of an inch long 
(N.B. This is the characteristic rosette of the s|>ecies]. Size 
of entire specimen If inch long by 10-12th8 of an inen broad, 
and 7i-12th8 of an inch thick ; aperture about 7i-12ths of 
an inch long by 2-12ths wide; margin thick, round ; depth of 
cavity 1 J inch ; thickness of wall about 3-12th8 of an inch. 

Hah. Ocean-bed. 

Loc. Antarctic Sea in 300 fathoms, and lat. 74^® S. 

Ohs* The hexactinellid character of the spicules of this 
sponge, together with the free termination of the anchoring- 
spicule ” in four stout spines or hooks recurved and opposite 
(rl. X. fig. 3), characterizes the genus, viz. that oi^^Rossella]^^ 
while the erect beard of spicules round the aperture (fig. 4, c), 
and the peculiar form of the flesh-spicule (no. 10, fig. 6), which 
is by far the most abundant, determine tlie species, viz. R, ant-- 
arctica. There is no ro8Ctte-\\k(t flesh-spicule that 1 have yet 
seen wherein the arms are so distinctly, although so sparsely, 
spined, and the rays so parallel, so little divergent at their 
extremities, and so little inflated or capitate. (Altogether, 
the slightly inflated end of the arm, and the microspined rays 
which it supjKirts, are a miniature form of the head of the 
soopiform spicule of AphrocalUntes heatrixy ‘Annals,’ 1873, 
vol. xii. pi. XV. fig. 2.) It is not improbable that there are 
other forms of the rosette flesh-spicule present in this species 
besides tliose described ; but if so, 1 have not seen them, 
and if there are any, they are of no consequence in a specific 
point of view after no. lu. 

JK. antarctica further differs from the two following species, 
so far as my observations extend, in not possessing the other 
flesh-spicules or forms of rosette which are common to both 
R» velaia and R. p/nUjyjiensis ; while it agrees with R. mlatu 
in the more or less developed state of all tne arms of the sex- 
radiate spicule of the latticework layer on the surface, tlms 
differing from -ft. philippemisy in which for the most part the 
four horizontal ai*ms emne are present. 

1 have described the monticular and latticework layer of 
the surface in a much more perfect state than it exists in the 
specimens of R. antarctica to which I have alluded, where, 
from rough usage at some time or other, as in some of the 
specimens of J8. philimenaisy a great part of the latticework 
layer has been abraaed, thus rendering the cribellate and 
monticular surface below more evident ; but still enough of 
the former remains here and there to show wlrat the specimen 
was in its entirety. 

From the presence of several minute specimens of this 
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^ong© mowing upon little bundles of anchoring-spicules pro- 
jecting from the surface, it seems probable, it these do not 
originate in ova which have re»{>ectivelv fixed themselves 
there for development, that they arise from puUulation or 
budding. 

In my description of R. antarctica the spicules are nnml>ered 
1 to 10 inclusively, to avoid unnecessary repetition in the fol- 
lowing species, which will also ho described generally with 
reference to what has already been stated. 

I>astly, by comparing ray representation of R^ antarctica 
(PI. X. fig. 4), and its previou^y delineated spicules {1. o*). 
with BchmidPs representations ot his lioUmia PourUMeHii^^ 
f Atlantisch. Sjjongieufaun.’ Taf. i. figs. 1~6), the probability 
of the latter being a species of RoamUiy as I have heretofore 
stated, will appear still gi*eater. 


Rossella jihilijypcnsiay Gray. PI. X. fig. 1. 

General form globular (fig. 2), ovate, or cupahaped (fig. 1), 
thus perhaps varying in accordance witn the age^ development^ 
and wearing of the specimen ; presenting a flattened summit 
in which there is an aperture (fig. and a conical base 
which is close<l, but rendered irregular by mammiform pro- 
longations of tire body, out of each of which issues a hair- 
like lock of long anchoring-spicules (fig. 1, cccc) ; mammi- 
form prolongations &c. increasing in sisse with age, dis}>6rsed 
over tne body generally, but largest and most prominent at 
the lower jmrt. Aperture circular and contracted in the young 
or globular forms (fig. 2, J), elliptical elongate in the ovate^ 
and patulous in the old, worn or cup-like form (fig. 1. d ) ; 
leading into a cavity of much the same shape as mat ot tlie 
roonge externally. Sessile or fixed by the anchoringHspicules. 
Uolour grey. External surface uniformly even, except where 
interrupted by the mammif<Mrra prolongations d the body* 
cribellate immediately below tlie latticework layer, surmountod 
by one form of iroicule only^ which issues, as before stated, in 
hair-like locks m)m tlie summits of the prolongations, and 
will be more particularly described hereafter* Internal surface, 
or that of the cavity, uniformly smooth, interrupted by de- 
pressions or pits (fig. l,oc), so increasing in sixe downwards 
as to occupy the whole of the lower part* Body cwr wall the 
same as in the foregoing species* External or surface 

covered by the same kina of latticework. Pores and vents 
the same respectively. K%icules of three kin^, via* appen- 
dicular, structural , and flesh -spicules. A. Appendicular, of 
one form only, viz. the “ anchoring one, no. z in the fore- 
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going description, but much larger and longer, increasing in 
size towards the lower part, where they are 6 inches in length. 
B. Stmctural, the same as in the foregoing species, but with 
no spines on the shaft or arms of the crucially headed one. 
0. Flesh-apiculcs of eight forms (see ^Annals,’ 1873, vol. xii. 
pi. xiii.), viz. tigs. 1, 2, 3, 4, 5, 6, 8, and 12 inclusively, only 
that figs. 2, 3, and 4 in R. phtltpperma are subspinous in all 
their {mrts. Size of the largest specimen, which is cup-shaped 
(fig. 1), 2 inches high, and 2tV inches by 1 fV inch wide at the 
orifice ; cup 1 inch deep, with thick rounded margin. Longest 
hair-like locks of anchoring-spicules 6 inches. Size of ovo- 
globular specimen 1^ by Inch In its greatest diameters. 
Size of the three other specimens, which are younger, globular, 
and linked together by the hair-like locks of the largest (lis 
in figs. 1 & 2,/), different, probably in accordance with their 
ages respectively. 

Hab, Marine, 

Loc. Cebu, Philippine Islands. 

Oba, The hexactiiiellid character of the spicules of this 
sponge, coupled with its four-hooked anchoring-spicule (no. 2) 
as described in the last species, at once proves it to be a Roa^ 
sella ; and the absence of the crucially headed veil-spiculc 
from the surface of the body generally (that is, the absence of 
the veil whose presence is so characteristic of R, antarctica 
and R, velata^ further proves it to be the JS, philijpemis of 
Dr. Gray. To tliis we might add the much greater develop- 
ment in size and length ot the groups of andioring-Bpicules. 
the absence of spines on the arms of tne large crucially headea 
structural spicules of the body, and tlie absence, for the most 
part, of the outer and inner arm of the latticework sexradiate 
snicule of the surface, tlius leaving the four horizontal ones 
alone developed ; while the absence of the erect fringe of spi- 
cules around the aperture^ whose presence is so characteristic 
of R. antarctioay further distinguishes it from that species. 

It is not improbable that the ^‘cup-like form ’’ above de- 
scribed and figured (PL X. fig. 1) has had its cavity and 
shape worn down, and has become modified generally into 
its present condition from a younger ^d more globular form 
with contracted aperture, somewhat like fig. 2 j while, so far 
as these changes go, there may be similar aiiFerences between 
the older and younger forms also of JS, antarctica ; but although 
such may be thus anticipated, I am not, from the few speci- 
mens from which 1 have had to write my descriptions, able to 
make the statement with certainty* 

In studying the Spongida it will bo found that the general 
form so often varies, that alone it is not to be dependea on as 
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a specific distinction, any more than the same complement of 
spicules is always accompanied by the same form of sponge : 
thus, two sponges may be almost undistinguishable in their 
general forms, and yet, after all, be totsdly different in the 
forms of their spicules respectively. Hence the nece^ssity of 
examining every specimen of sponge microscopically before we 
decide on its specific characters. 

As in B. antareticaj so here we have young^ specimens of 
R, philippensis (fig. 2) growing upon the hair-like locks of 
the older ones (fig. 1,^), but much larger in dimensions, 
similar to tliose noticed in the concluding part of my descrijp- 
tion, which suggested to Dr. Gray the name of ^^Psetalia 
fmlosa {/. c,). But whether originating in ova or pullulatiori 
I am, as above stated with reference to the minute ones on 
B, antarciica, unable to detC‘Tminc. 

Lastly, it might be observed generally that although the 
hooked extremities of the anchoring-spicules have b^n for 
tlie most part torn off, there arc many among them, especially 
coming from the upper part of the sponge, which naturally 
have never had any, but nave always been fine-pointed. 

Bossella velatUy Wyville Thomson The Depths of tlie Sea/ 

p. 418). 

General form ovoid, hollow ; truncate and open at the upper, 
closed at the lower end. Aperture subcircular^ slightly widen* 
ing inwards irom a thin margin to a cavity oi much the same 
shape as the sponge itself externally. Sessile or fixed by 
anchoring-spicules. Colour brownish grey. External surface 
uiiiformlj^ net-like and monticular, resting on a widely cancel- 
lated structure IkjIow, and covered by the latticework spicular 
layer above, which is again surmounted by tliree forms of 
appendicular spicules, whose relative jKmitions and forms will 
be described hereafter. Internal surface or that of the cavity, 
the structure of tlie body or wall, and that of the latticework 
layer the same as in both the foregoing species. Pores and 
vents respectively the same in form and situation. Monticules 
of the surface round or lioss-like, looking like so many stelliform 
eminences regularly linked together by interradiating lines. 
Spicules of three kinds, vias. appendicular, structural, and 
flesh-spicules. A. Appendicular of three forms, via* 1, poin^ 
at each extremity, and 2, four-hooked at the firee end (like 
nos. 1 and 2 in B, antarciica respectively)^ associated, scantily 
scattered over the upper part of the body m small gi'oups issu- 
ing from tlie summits of the boss-like eminences, burning 
more numerous towards the lower part, where they attain 



Mr. H. J. Carter on the Oenus Roaaelia. 


121 


their maximum size, length, and density — average length 3^ 
inches : 3. crucially headed^ like no. 3 in li, antarctica and 
similarly situated (that is, issuing from the summits of the 
monticular or boss-like eminence^, but larger and more nu- 
merous, averaging in the length of the shaft 7-12th8, and in 
that of the arms 6-12th8 of an inch respectively. B. Struc- 
tural spicules of the body and latticeworK layer, the same as 
in R. antarctica, C, Flesh-spicules, the same as those in R. 
phtlipperms. Size of entire specimen 2 by 2 inches in its 
greatest diameters ; aperture 8-12th8 of an inch wide ; cavity 
It inch deep. 

Hah, Marine. 

Loc, Atlantic Ocean-bed, north-west of the Shetland Islands. 

Ohs, The specimen of R, velata from which the above 
description has been taken is that figured by Prof. Thomson 
in his ^ Depths of the Sea * (p. 418). It came to me dry and 
not lalicllea; but in a jar numbered 65,’^ received also at 
the same time, there are, among other sponges, three fragments 
of R, velata, which, according to the position of the station 
which is indicated by this no. (viz. about 80 miles north-west 
of the Shetland Islands), must have been dredged up in 345 
fathoms. Nothing^ however, can give a better idea of the 
sponge, except seeing it, than the representation to which I 
have alluded • and therefore it will not be here repeated. 

R, velata differs from R, antarctica in the absence of the 
erect fringe of spicules round the aperture, and, of course, in 
not possessing that form of rosette or flesh-spicule which is 
peculiar to the latter. It differs from R, phihppemis in pos- 
sessing the covering of veil-spicules, whose crucially armed 
heads form by intercrossing with each other an external en- 
velope common to both R, antarctica and R, velata^ as well 
as in the absence of the peculiar form of rosette in R, 
antarctica. 

From R, philtppensis it also differs in possessing the stelli- 
form bosB-lite surface, and in the absence of the mammiform 
prolongations of the body ivith the large hair-like locks of 
anchormg-spiculcs that issue from them rc^ctively, which 
are equally absent in R. antarctica (PI. A. fiffs. 1 & 4) ; 
lastly, in having for the most part the outer ana inner arm 
of tne sexradiatc spicule of the latticework dermal layer 
developed as in R, antarcidca, together with a profusion of 
veil-like spicules, with probably other minor differences, which 
being merely in degree do not merit further mention here, 
although generally they indicate, from their delicate nature 
when compared with the other species, the quiet habitat in 
which R, velata has been developed. 
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Mr. H. J. Carter on the Qenm Rossella. 


General Observations . 

The essential differences between the species of Rossella 
Above described are as follows : — 

R, antarctdoa differs from the other two in possessing an 
erect fringe of stout spicules round the aperture and the 
peculiar form of vosetU nesh-spicule above described. 

JR. phiUppensis differs from R. antarciica and R, velata in 
not possessing the monticular or boss-like surface, together 
with the veil-like covering of crucially headed spicules, but 
in lieu thereof probably the mammiform prolongations of the 
body with the large hair-like locks of anchoring-spicules 
issuing from them resjiectively. 

R. velata differs from R. aukirctica in not having the form 
of rosette peculiar to the latter, and from R. pkihpj^ensts in 
possessing the veil-like covering of crucially headed spicules. 


EXPLANATION OF PLATE X. 

Fig, L Rmsclia philippenmf Gray, old individual, natural size; <sup- 
liko and muen worn : a, body y hhh^ mammiform prolongations 
of the body; ccccj hair-like locks of long anchoring-spicules 
issuing from the prolongations ; d, cavity or cup-like excavation 
of the body ; ee^ pit-like depressions "on the surface of the 
same ; /, hair-like lock of spicules on which a young individual 
of the same species has become developed. 

Fig. 2. The same, young specimen which has become developed on the 
iuiir-like lock of tig. 1,/, natural size: a, body; 6, aperture; 
c Cy mammiform prolongatiDns of the body supporting me hair- 
like locks of spicules respectively* 

Fig. 8. Form of free end of the anchoring-spicule characteristic of the 
genus Fossella. 

Fig. 4, Rossella antarciica, Carter, natural size, from the largest of two 
specimens dredged up by Sir J. Iloi in 74^° south latitude : 
a, body ; b h, external or veil-like covering composed of crucially 
headed spiedes ; c, erect fringe of spicules round the aperture ; 
d dy anchoring-spicules of the lower extremity ; e e, dotted line 
indicating the shape of the cavity. 

Fig. 6. The same, apertural end : a, aperture. 

Fg. 6. Form of rosette or desh-spiculo peculiar to R. antarciiea : a. arms 
subspinod ; b, four-rayed head : c, six-rayed head ; d, ena of a 
single ray, more ma^ified, to ^w that it. is capitate and micro- 
spined over the shoti. 

F^. 7, JK. antarctwa, pappiform rosette,” tnamified to the same scale 
as the foregoing, viz, l-12th to l-6000th of an inch, to show 
their sizes relatively : a, arms of the rosette ; b, head ox one arisi 
with rays. 

N.B. For convenience only one head of rays has here been 
inserted. 
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X V. — Descriptions of Species o/*Hippothoa and Alecto from 
the Ijowct Silurian Itocks of Ohio^ with a Description of 
Aulopora arachnoidea, By H. Alleyne Nicholson, 
M.D., D.Sc,, F.R.S.E., Professor of Biology in the College 
of Physical Science, Newcastle-on-Tyne *. 

[Plato XI.] 

The fossils i^n which tlie following communication is founded 
were in the first place kindly submitted to me for examination 
and description by Mr. IJ. P. Jatnes^ of Cincinnati, an ac- 
complishea and experienced observer, and a studious worker 
in the richly fossiliforous Silurian strata of the State of Ohio. 
Sul)8equently I had the opportunity of visiting Ohio personally, 
and I obtained a large additional series of these forms at Cin- 
cinnati and at Wavnesville. They constitute a small group 
of organisms which may be advanta^eouslj^ considered to- 
gether, though diflFering considerably in tlieir nature. The 
first of them is the Alecto inflata of Hall, which is an un- 
doubted Polyzoon, though certainly referable to another genus. 
I have examined very carefully a number of beautifully pre- 
served specimens, and am able to give a more complete descrip- 
tion of its characters than has yet been publisned. Three 
sjiecies (viz. A» frondosaj A, auhporoides^ and A. confusa) 
appear to me to be undoubted examples of Alecto^ and they 
all would seem to be new. Lastly, I have appended a descrip- 
tion of Aubmra arachnoidea^ Hall, because this form, whilst 
seeming to oe a genuine Aulopora^ presents certain striking 
points of resemblance to Alecto auhporoides^ with which it 
might readily be confounded. 

1. Hippothoa inflata j Hall. PI. XI. figs. 1, 1 a. 

AUeto injtata^ Hall, Pal. N. Y. vol. i, p, 77, pi, xxvi. figs. 70, 7 b, 
Polyzoary creeping, adnate, branched, and forming a close 
but irregular network. Branches linear ; cells uniserial, pyri- 
form. each springing by a contracted base directly from the 
cell below ; about four cells in the space of one Ime. Cell- 
mouths smaller in diameter than the expanded end of the cell, 
subterminal, and placed more or leas distinctly on the front 
face of the cell. 

Though in some respects resembling some of the species of 
Alecto^ 1 think there can be no hesitation in referring this 
beautiful species to the genus Ilippothoa^ with which it agrees 

♦ Communicated by the A uthor. havinv been read at the meeting of 
the British Aetiociation at l^olfiast, oofore Section C. 
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in the form and mode of CTOwth of the cells, and in the posi- 
tion of the cell-mouths. It is very readily distinguished rrom 
the following forms by the fact that the cells are not at all 
immersed, by the fact that each cell springs directly from 
another, by tlie cells being strictly uniserial, and by the posi- 
tion of the cell-mouth on the front face of the swollen cell. 
The cells arc distinctly pyriform in shape, attenuated below, 
with a smooth surface, the aperture being orbicular or oval 
and destitute of notches or spines. The network formed by 
the polyzoary is usually a very close one, the branches being 
given off from the sides of trie cells, usually at intervals of 
from half a line to two thirds of a line. 

All the examples of this species which I have seen are 
parasitic upon Strophomena alternatay Conrad. Hall’s speci- 
mens are from the Trenton Limestone ; but there can l^e no 
question as to their identity with ours. 

Locality and Formation. — Abundant in the Cincinnati 
Group (Hudson-Kiver Fonnation) near Cincinnati, Ohio. 

2. Alecto auhparoidesy Nicholson. PI. XL figs. 2-2 h, 

Polyzoary creeping, adnatc, of narrow branches, which divide 
at various angles ana repeatedly inosculate, so as to give rise 
to a complicated network, the meshes of which are more or 
less ellmtical, and have a long diameter of one line more or 
less. The branches vary in width from one fifth to one third 
of a line. Cells tubular, partially immersed, free towards 
their apertures, sometimes uniserial, more commonly arranged 
in two alternating rows, sometimes irregularly disposed at the 
points of anastomosis of the branches ; from five to six cells 
in the space of one line in the narrower branches. Cell- 

S >erture8 terminal, circular, of the same diameter as the tube, 
e last portion oi the cell being more or less conspicuously 
developea above the general surface. Surface apparently 
smooth. 

The Ohio palssontologists appear to regard this as being 
the Auhpora arachnoidea of Hall; and, indeed, it seems 

f )robable tliat Hall included this under his species. This, 
mwever, is on undoubted Alecto ; and I think the name of 
Auhpora arachnoidea ought to be restricted to the form which 
I shall shortly describe under this name — a form which is 
very 'similar in general appearance to Alecto auleporeddesy and 
occurs with it in the* same beds, but which seems certaioty to 
be an Auloporay and is at any rate specifically distinct n*om 
tlie present fossil. 

Alecto auhporoides is very nearly allied to A* frondosuy 
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of Hippothoa and Alecto. 

JatneS) from which it is distinguished mainly by its more 
slender habit and jjraceful form, and by its generally having 
its cells arranged in a double or single series. Also, I have 
not hitherto been able to make out in the texture of A, aulo- 
porotdes the minute pores which seem to be present in all 
perfect examples of A. frondosa. 

Locality and Formation. — Cincinnati Group, Cincinnati, 
Ohio. The species is a common one, and is found upon 
Stropliomena alternafu. Conrad, and Streptelasma corniculum. 
Hall 


3. Alecto frondosa^ James. PI. XI. figs. 3-3 

Anlopora frotidoxa^ Jamos. Named, but not fif^ured or described, in 
the ^Catalogue of the Lower Silurian Fossils of tho Cincinnati 
Group,’ 1871. 

Polyzoary creeping, odnate, of reticulating and anastomosing 
branches, which usually become more or less completely con- 
fluent so as to give rise to a thin expanded crust, or wliich are 
partially reticulated and partially confluent. When the branches 
form a network, the size of the meshes, as well as their disposi- 
tion, is exceedingly variable ; but they are usually more or 
less oval, with a long diameter of half a line to a line or more, 
the interspaces between them vaiying from half a line to two 
lines. Tnc cells are uniserial on the narrowest branches^ but 
biserial, triserial, or multiscrial on other parts of tlie coencecium ; 
elongated and tubular, immersed below, but free towards their 
apertures, the terminal portion of the tube being more or less 
elevated above the general surface. Cells from six to eight 
in tho space of one line. Cell-mouths terminal, circular, of 
the same diameter as the tube. Entire surface, in well pre- 
served specimens, minutely porous. 

There does not appear to be any reason for doubting that 
this is a true Alecto. It is nearly allied to A. auhporoidea^ 
especialhr as regards the form of the cells ; but the greater 
width of the branches and their common coalescence into ex- 
panded crusts, together with the greater number of the rows 
of c^s over most portions of the coencecium, communicate to 
the ibssil quite a peculiar appearance, and appear to be cha- 
racters of specific value, Since my original description of 
this species, founded on lyne specimens furnished me ^ Mr. 
James, was written (in tne Iteport on the Fossil Uorab, 
Polyzoa, and Sponges of the State of Ohio, now in course 
of publication), 1 have examined a la^ suite of specimens 
which I collected mvself at Cincinnati, These enable me to 
assert that, in all well-preserved examples, the entire surface of 
the polyzoary is covered with the apertures of exceedingly 
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Bmall circular tubea^ rendering it minutely porous (PL XI. 
fig. S rf). 

The examples of which have come tinder my 

observation are most commonly attached to the valves of 
Strophomena alternaia^ 8. planumbona^ and Orthis ocddentolis ; 
but I have also seen the crusts growing on Ck4xUeUis fron^ 
dosus and (7. mammnl/ittis. 

Locality and Formation^ — Hudson-Eiver Group (Lower 
Silurian), Cincinnati and Wayneaville, Ohio. The sjKicimens 
figured are reticulated examples, and are not so characteristic 
as the expanded and confluent forms. 


4. AUcto confusa^ Nicholson. PI. XL fig. 4. 

Polyzoary adnatc^ forming thin ciiists which envelop foreign 
bodies. Cells tubular, multiserial, arranged in irregular trans- 
verse rows, immersed towards their bases, free and elevated 
above the surface towards their apertures. Cell-mouths efr'* 
cular, terminal, as large as the aiametcr of the tube, about 
five in the space of one line. 

All the examples of this species that I have seen are para- 
sitic upon the columns of Crinoids, which they closely emorace 
and incrust ; and they might readily be refemd to AvJ^poray 
unless care were exercised. The species is nearly allied in 
essentials to the two preceding, but is distinguished by its 
constantly forming thin crusts, and by its larger, more closely 
and irregularly arranged, and more prominent cells. 

Locality and Formation . — Cincinnati Group, Cincinnati, 
Ohio, (jollected by Mr. TJ. P. James. 


5. Aulopora arachnoidea^ Hall. PL XI. figs. 5, 5 a, 
Aulopora arachnoulecj Hall, Pal. N. Y. vol. i. p. 76, pi. xxvi. figs. 6 a-*6c. 

Corallum very slender and delicate, attached to the surface 
of foreign bodies, repeatedly branching, and in many examples 
anastomosing to form a network. The branches are usually 
given off at intervals of from one third to two thirds of a line, 
and are very narrow and linear, not exceeding one fifth of a 
line in widtn. The corallites have much the form and cha^ 
racter of the cells of the uniserial forms of Alecto. being in- 
variably arranged in single lines and opening in tne axis of 
the branches. The terminal portion of the coralKte is elevated 
above the surface ; and the calices arc circular and not ex- 

! landed. About four or five calices occupy the space of one 
ine. 
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of Alecto and Aulopora. 

Some examples of this species are branched with tolerable 
regularity, as m the specimen figured ; but others form com- 
pressed and closely interlaced reticulations. No positive or 
absolutely definite characters can be stated which would lead 
to the reference of this fossil to Aulopora rather than to Alecto, 
Nevertheless the general aspect of tlic fossil is such that it 
can almost positively be placed under the former genus. The 
forms to which it presents the nearest alliance are A. Jiliformisy 
Billings, and A. (r) mnadmsi^y Nich., both of which are De- 
vonian ; but it is readily distinguished from these, and by no 
character more conspicuously than by the fact that the coraflites 
open in the axis of the branches, instead of making an angle 
with the main stems. With a little care, also^ there is no 
great difficulty in separating it from Aheto auloporoides^ to 
which it presents a very considerable supei-ficial resemblance. 

The examples of Aulopora arachnoidea described by Hall 
are from the IVenton Limestone • but ours are from a higher 
horizon. The specimens which I have seen are all attached 
parasitically to the surface of different species of Chmtetes 
{Mon ticulijyora ) . 

Locality and Formation, — Cincinnati Croup, Cincinnati 
and Waynesville, Ohio. 


EXPLANATION OF PLATE XT. 

Fig. \ . Hippothoa injlata, Hall, 8p., a small fragment, greatly enlarged. 
1 a. Two of the colls of the same, still lurtlier enlarged. 

Fig. 2, Alecto auloporoideSf Nich., a portion of the polyzoaxy growing 
on Strophomena alUrfuttUf greatly enlarged. 2 a. Portion of a 
branch of the same, still further enlarged, showing the biserial 
cells, 2 b. Portion of another branch, in which the cells are 
uniaerial below and biserial above. 

Fig. 3. Alecto fromloBa^ James, a reticulated example, of the natural size, 
growing on ^'o^omena aUemata. 3 a. Portion of the same, 
enla^d. 3 6. Portion of the same, still fhrther enlarged. 
8 0 . Portion of tlie polyzoary of another specimen, enlarged. 
8 d. Portion of another specimen, enlarged, showing the minutely 
porous nature of the surface. 

Fig, 4. Alecto amfuea^ Nich., forming a crust on a crinoidal column, 
enlarged. 

Fig, 6. Aulopora aracbf$oidea, Hall, a specimen in which the branching 
is regular and no close reticulation is formed, growing on 
CAatetes gracilis, of the natural size and enlarged. 5 a. Portion 
of a branch of the same, greatly enlarged. 
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X.Yl.-^Descnption of a svppoeed new Genm of Ceylon 
Batrachians. By W. Fekguson, F.L.S.* 

Trachycephalus. 

Fingers and toes tapering, very slightly webbed. Lower 
jaw with marked but not prominent apophyses, with a small 
fang-like process in the centre ; the internal openings of the 
nostrils and Eustachian tubes small ; tympanum small, but 
conspicuous. Small parotoids present ? Tlic transverse pro- 
cesses of the sacral region dilated. (Maxillary and vomerine 
teeth present.) Vomer with two separate toothed prominenccjs. 
A toothed prominence on each side between the choanfle and 
the jaw. Tlie upper eyelid well developed, but not prominent. 
A cutaneous fold between the fore and hind limbs. 

Trachycephalus ceylwiiiyuH. 

Head very broad, much depressed, and very short in pro- 
portion to its breadth, tlie upper lip having a marked rim all 
along it, forming nearly a section of a circle, somewhat convex 
in front ; the whole of the upper part of the head, including 
the eyelids and the tympanic region, covered with small, 
irregular, granular tubercles. Snout considerably pointed, 
with its extremity prominent and perpendicularly truncated, 
and very slightly overreaching the cleft of the mouth. 
OanthuB rostrSis obtuse ; loreal region concave, with a smooth 

S roove running through it from the lower part of the orbit to 
le nostril. Occiput deeply concave. Nostril slightly below 
the extreme end of the canthus rostralis and the snout. Eye 
of moderate size, prominent, but concealed from above by tne 
eyelid. Tympanum distinct, one half as large as the eye. 
A linear fold runs from the hinder edge of the orbit over the 
tympanum towards the armpit. Cleft of the mouth twice 
as broad as long ; tongue not large, broadly but not deeply 
notched behind, attached to the guaet nearly its whole length. 
There is a toothed prominence on each siae of the vomer, a 
little lower than the openings of the nostrils, and running in 
a straight line across the iaw. Vomerine teeth on long riages 
gradu^ly rising from the inner angle of the choan®, runmn|f 
back and convergent behind, terminating in toothed promt* 
nences. Skin of the back, belly, throat, legs, and inside of 
fore limbs smooth. The wliole ot the upper part of the head 
(including the eyelids), the front of the mre limbs, and are* 

• From the * Journal of the Ceylon Branch of the Ro 3 ral Asiatic 
Society,’ 1874, Part 1. Communicate by the Author. 
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markable eutaneoud expansion on the side of the trunk between 
the fore and hind limbs covered with granule-like tubercles, 
with a few smaller ones on the tympanum. The smooth 
portion of the skin of the back is separated from the rough 
head by n somewhat elevated ridge, caused by a depression of 
the head, and running in a line across just behind the orbits, 
and continued into the linear fold behind the tympanum, a 
good deal like that in the adult liana Kuhlit figured by 
Dr. Gunther, ^ Indian Reptiles,* t. xxvi. fig. A. Limbs of 
moderate length ; the length of the body two tenths of an inch 
longer than the distance of vent from lieel. I'lie third finger 
is about one tenth of an inch longer than the fourth, which is 
slightly longer than the second ; these three fingers form a 
paunated group in advance of the first, and arc very slightly 
webbed. First finger about half the length of the tliird. 
Metatarsus with a small tubercle below the first toe. The 
fourth toe (including the metatarsus) is exactly one half tlie 
length of the body ; the third toe is slightly longer than the 
fifth : a very short web between the first, second, third, and 
fourth toes only ; the fifth appears to be quite free. 

Upper parts (in spirits) dark brown, with lighter-coloured 
spots ; outer parts of hind and fore limbs clouded with brown ; 
inner sides and the cutaneous expansion coloured dark grey, 
with small brown spots ; belly dark livid colour ; throat suf- 
fused with brown. 

The following are the dimensions of the only specimen in 
my possession — length of body 1*8, vent to heel T6, hind 
limbs 2*8, fourth toe (including the metatarsus) 0*9 inches. 

I do not know any frog with which to compare this one in 
its general appearance and character. It is one of a few set 
aside from my collection by Major Beddomc, when on a visit 
to Colombo lately, and pronounced by that gentleman to be 
new to science, and which, from a feeling of delicacy, he 
declined to accept from me. In searching for its place in the 
synoptical list of the characters of the genera of Batrachians 

S ’^ven in page 400 of Gunther’s work on Indian Reptiles, I 
[t th4t it could scarcely be removed from the first division, A, 
of group of Ground-Frogs ; and it seemed most closely 
allied to the genus Xenophrys. of which one species, X. inonti- 
ooUy is described and figured by GUnther in the work referred 
to,> 414, and plate xxvi. fig. H. 

In tlxe generic and speoific descriptions which I have given 
for this supposed new Ceylon ffeg, I have followed the exact 
order of Ih*. Gunther’s description of the Indian frog above 
rrferred to, to facilitate compiurisons between the two. 

Tbe generic deecriptions of Xenephrys and Trachycphalus 
Ann* <6 N. IliaU Ser. 4. Vot xv, 9 
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(rough head) are in [many respects so similar that it is not 
unlikely the former may be so amended os to include the 
Ceylon frog ; but the very distinct aspects of the two, and 
some remarkable differences more fully given in the specifie 
description, have induced me to include our Ceylon frog in a 
new genus with a name indicating its singular rough head. 

In page 85 of the ‘ Proceedings of the Asiatic Society of 
Bengal ’ for March 1870, the late Dr. Jerdon, in the following 
extract from his Notes on Indian IIei*petology,’* has shown 
tliat vomerine teeth are present in the genus Xenophrm : — I 
obtained numerous specimens of Xenophrgs w?owi?ico/a,Uttnther, 
both at Daijeeling and the Khasi hills ; it has distinct vomerine 
teeth, which GUnther was unable to detect in the sj^imens of 
the British Museum. I also obtained five specimens of a 
larger ^eciesof Xencgyhrgs hath in Sikim and the Khasi hills, 
which 1 pro{X)8e describing as Xeturphrgs gtgaa,'^ 

It is very likely that, if these specimens of the undescribed 
species referred to exist, it may be found that they have pecu- 
liarities of structure connecting them with Xenophrys monticolay 
Qiinthcr, and our Ceylon frog. 

I regret to say that I have only one specimen of this 
supposed new frog and that I am not certain as to where it 
was found, though I believe I caught it on the sides of a stream 
near Hewisse, in the southern portion of the Western Province, 
and famous as one of Mr. Thwaites’s best botanical districts. 
I regret also to state that, like many of the earlier frogs caught 
by me, this one was put into strong spirits, which have SiriveUed 
it up to a certain extent. It is very thin and flat in proportion 
to its size ; and I doubt not that, like species of Hyhranay it is 
a powerful leaper. In the specific description given I have 
tried not to omit a single character which might assist in the 
identification of this frog. 

The interdirital membrane connecting the first, second, 
third, and fourfli toes is just perceptible ; W I have no doubt 
that in newly caught specimens it will be found quite distinct. 

I have marked the presence o{ po/rotoids with a query, 
thus (?), because I am not certain whether the slight enlarge- 
ments behind the orbits are parotoids or not. 

Writing about Uana Kuhltiy Schl., of Ceylon, W. Theobald, 
junr.. Esq., in his Catalogue of Beptiles in the Museum of the 
Asiatic Society of Bengal, makes the following very appro- 
priate remarks, which are equally applicable to all ^e Indian 
and Ceylon Batrachians and the Geckotid® There are no 
reptiles in India in such a confused state as the Banidn; and 
I can add but little towards disentangling the shadowy species, 
real enough perhaps, but not as yet Iwiaracterized. The series 
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in the Mtfseuin is a very |)oor one ; and the Ranidce from all 
parts of India must oe assiduously collected before sound 
results can be obtained. Let us hope that an nr^nt appeal 
for froM from all parts of India [ancf Ceylon, W. F.] wiU be 
liberally responded to by local naturalists and collectors, with- 
out which aid the subject must long remain in its present un- 
satisfactory state. Each contributor should not send merely 
the most conspicuous frogs from his neighbourhood, but all 
the species ana varieties he can procure.” 

As an illustration of the liability to add to and perpetuate 
the confusion connected with some of the frogs ana other 
reptiles, I may refer to a rare Ceylon frog found first on 
Adam’s Peak several years ago by Dr. Schmarda, Professor 
of Zoology in the University of Prarae. On a fly-sheet after 
page 21 of the second part of Dr. Kdaart’s ‘ Prodromus of the 
Faunas of Ceylon,’ published in 1853, this frog is very briefly 
described by the late Dr. Kelaart under the following name, 
^‘^PolypedaUs (?J Schmarda, nobis” — the‘‘A’bAmorrfa” being 
no doubt a slip of the pen for Schmardana,^ under which 
latter name, and under the genus Ixaliis, Gtinther refers to this 
then doubtfm frog in his ^ Indian Reptiles.’ p. 433. Theobald, 
in his Catalogue referred to, p. 86, gives tliis frog os follows: — 
^^Polypedatea Hmaragdinvs, Kelaart ; Ceylon. Eyebrows armed 
with spines. Limbs studded with tubercular sharp-pointed 
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spines. A very peculiar species, and probably a 
generic form.” 

and Anderson, in his iist ot accessions to the collection of 
rqitiles in the Indian Museum since 1866, refer distinctly to 
m Indian frog described by Blyth in footnote to p. 48 of 
Appendix to Kelaail’s ^ Proa. Faun, Zeyl.’ as the Polme^tes 
nmaragdinus, found on the Ehasi hills. The specinc name 
here means emerald-green ; and Mr, Theobald’s P. amaragdtnm 
ought to have been P. Schmardana, On p^e 86 of the 
* Annals and Magazine of Natural History ’ for J^uanr 1872. 
containi^ Descriptions of some Ceylonese Reptiles and 
Babacluans’’ by Dr. Gflnther, this frog is finally, and I suppose 
properly, fuuned, though not yet described, as Ixalus Senmar- 
mnm (Kelaart). 


Xyn. — On the Omua Deidamia, v. W.-S. By James 
Wood-Mason, of Queen’s College, Oxford. 

At the Iwat meeting of Ae Asiatic Society of Bengal, held on 
the 6th of August last, I ^w attention to the fact that a 
Crustacean precisely siinilar in general structure to several 
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lately discoyercd by the ‘Challenger,’ and upon which Dr* 
V. Willemocs-Suhtn (one of the naturalists to the expedition) 
had bestowed the name Deidamiaj had long before been de- 
scribed by Professor Camil Heller under the name oi PolyeJieleB 
typhhps. In this remarkable Crustacean the organs of vision 
are morphologically entirely wanting, just as in Deidarnia^ 
the position of the eye-stalks being merely indicated by two 
small black specks. The name Deidarnia having be^n held 
to be inadmissible as having been already employed for a 
valid genus in another division of Arthropoda, and Willemoesia 
substituted for it upon the daring anci, as it seems to me, 
dangerous assumption that every animal dredged up from so 
vast a depth as were the Deidamm would prove generically 
different from every thing previously described, I have thought 
it worth while to translate, for publication in the ‘ Annals and 
Magazine of Natural History,^ Professor Heller’s later and 
more methodical account of his wonderful blind Crustacean 
from the Mediterranean. The conclusions that I have arrived 
at, after a most careful study of Heller’s figures and descriptiona 
in comparison with those published in Prof. Wy ville Thomson’s 
Reports, are : — 

1. That the three species Polycheha typhhpa^ Deidarnia 
leptodactyla^ and D. crucifer cannot be placed in any existing 
family of crustaceans, recent or fossil, except perhaps the 
EryonidsB, the structural characters of which are too incom- 
pletely known at present to admit of their being included 
in it. 

2. That the three species in question belong natmrally to 
one and tlie same family. 

3. That they cannot be distinguished from one another even 

I therefore beg to propose for them a new family name, and 
to regard all three as members of its single genus Pdlycmleay 
as fouows ; — 

Fam, nov. Folyclielito. 

Genus unic. Polycheles, Heller. 

a. With the four anterior pai^s of waVcingdege didactijle* 

Species 1. Polycheko ^hhpa. Heller. 

2. crucify v. W.-S. 

b. With all die imlhingdege didaciyle. 

3. Polycheka leptodactyla^ y, W.-S. 


♦ * Nature/ 1678, vol viii. p. 485 ; 1874, vol, ix. p, 182, 
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The following is a translation of pp. 209-212 of Professor 
Heller’s work entitled ‘ Die Crustaceen des sUdlicheu 
Europa ’ (Vienna, 1863), 

Genus POLYCHELES, C. Heller, 
Sitzungsberichte der kais. Akademie der Wissenscbaften in 

Wien, Bd. xlv. Abth. i. p. 389. 

Integument thin, Cephalothorax longisli quadrangular, 
in front and behind moderately tapering, above quite level 
from before backwards, and slightly convex from siae to side : 
the fore margin hollowed out, tlie two lateral angles pointed ; 
between these and the middle line, behind the insertion of the 
inner antennae, on each side a triangular notch ; the lateral 
borders sharp, tolerably straight, the hinder border deeply 
emarginate, The cervical furrow on the upper surface distinct. 
Eyes rudimentary. Antennoe of moderate length, the external 
ones inserted below and internal to the inner. Peduncle of 
the inner (upper) antennae flattened ; the first joint very broad, 
and provideu on the inner side with a long spine directed for- 
wards ; the two succeeding joints short ; of the two flagella 
the inner long, the outer short. Peduncle of the outer an- 
tennas somewhat longer than that of the inner ; the short tri- 
angular basilar joint armed at the anterior extremity with a 
small spine; the two succeeding joints tolerably long and 
narrow ; the flagella considerably shorter than the whole 
animal : the leaf-shaped appendage, which proceeds outwards 
from the basilar joint, narrow, thickly fringed with . hairs on 
the margins, shorter tlian the peduncle. The external max- 
illipeds small and slender, somewhat sliorter than the peduncle 
of the lower antenna3, six-jointed, externall;)r without palps ; 
the palp is likewise wanting in the second pair of maxiliipcds. 
The first pair of maxillipeds is much elongated ; in othei* 
respects formed just as in Scylhrus. Sternum narrow ; the 
le^s very closely approximated at their bases. The first four 
pairs of legs didactyle, and the last only terminated by a 
simple claw. The anterior much longer, though but little 
stouter, than the succeeding pairs^ their several joints strongly 
compressed j the finger long, straight, and slenaer ; the slight 
terminal claws strongly bent inwards. The hind body longer 
than the cephalothorax, at its base almost as broad as this, 
^adually tapering posteriorly, the upper surface arched from 
side to side ; the strongly deflexed lateral processes tolerably 
broad and rounded off, especially those of the second segment. 
The fan-shaped caudal swimmeret well developed ; its median 

• For figures mde plate vi. 
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plate brought to a point posteriorly; its lateral pliries oval, 
almost eaual in longtn to the former^ the outer ones not dividea 
into two Iialves by a transverse line. Five pairs of abdominal 
appendages are present in the male ; those of the first segment 
are slender, witn a single spirally coiled terminal plate ; on 
the succeeding ones two long, narrow, terminal plates arc 
always present : on the second, indeed, even a third accessory 
inner plate is added ; the basilar joint is much elongated, but 
gradually diTninishes in length backwards. 

This species agrees in the general form of its body with the 
Scyllarida3, from which, however, it is essentially distinguished 
by the different foim of its antenna3, and by its didactyle legs, as 
well as by its narrow sternum. With the Astacidae it nas 
nothing in common, beyond the lamellar appendage at the 
base of the outer antennaa and the didactyle feet, but is in other 
respects perfectly different in structure from them. The genus 
conforms most nearly to the fossil crayfish {Eryon Oumerti) 
from tlie Solenhofen Slates, described by Desmarest, in that 
in this latter also a flattened cephalothorax, antennae, and legs 
of similar structure are found : the hind body, however, is in 
that species much narrower man the cephalothorax, and the 
lamellar appendage at the base of the outer antennas much 
enlarged. It forms with that extinct form a transitional group 
between the Scyllarid® (Loricata), on the one hand, and the 
Astacidas on the other. 

Polycheks typhlopB^ C. Heller, 

Beitrkge zur n^hcren Kenntniss dor Macrouren, Sitzungsb. der 
Akad. der Wiss. 1862, Bd. xlv. p. 892, Taf. i. f. 1-6. 

The cephalothorax of this species measures 10 lines in 
length, in front 6, behind 5*4, and across the middle 6 lines in 
brea/ltn. The lateral margins are tolerably sharp and distinctly 
toothed, especially towards the front, the lateral angles pro- 
jecting, with their points directed forwards and outwards. 
The flat upper surface is divided by a distinct, anteriorly 
concave cervical furrow, into an anterior and posterior moiety, 
the lateral extremities of tine same bifurcated outwards into 
two branches running to the margins, and there enclosing a 
triangular lateral area. Along the middle there runs from 
before backwards a sliarp toothed ridge ; another shorter and 
weaker longitudinal ridge is found on each side on the hinder 
half of the cephalothorax, somewhat nearer to the lateral 
margins than to the middle line. Towards the front on each 
side lie four or five sharp teeth, one behind the other, in a 
slightly curved, inwardly convex line ; in addition, the whole 
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upper Burface is beset with minute rough tubercles. No distinct 
eyes are present ; at the base of the peduncle of the inner an- 
tennas, on each side, one perceives simply a small roundish 
black speck as the indication of an organ of vision. The 
peduncles of the antennse arc tolerably hairy, the internal 
spine of the peduncle of the inner antennae longer than tlie 
peduncle itself. The anterior legs arc very long, and wln^n 
laid backwards reach beyond the caudal swimmeret: their 
several joints much compressed, the brachium 7*5, the ante- 
brachium 3*5, the caqms 4, the dactyli 5 lines lorig ; tlie 
brachium and antebrachium beset with one or two sinalT spines 
on their outer margins ; the hand is likewise provided on its 
upper and lower margins with some very fine teeth. The 
succeeding pairs of legs ap|)ear considerably shorter ; the hand, 
particularly of the third and fourth pairs of legs, almost pris- 
matic, Quadrangular ; the finger slender, slightly hairy ; the 
terminal loint of the fifth pair much shorter tlian the conical 
tarsus ; me coxa provided on its inner side witli two roundish 
projecting scales, behind which lie the orifices of the male 
genital organs. The first abdominal segment is fiat on its 
upper Bunace, the four succeeding furnished with a well- 
marked salient sharp median ridge, wliich is prolonged at the 
end of each segment into an acute anteriorly hamate and 
incurved spine ; this spine is most highly developed on the 
fourth segment. The median ridge is but little indicated on 
the sixth segment, and bifurcates anteriorly. The pointed 
triangular median plate of the caudal swimmeret roughly 
granulated at the base, provided with two ridges converging 
towards tlie tip on the hinder half. The plates of tlie swim- 
meret are all strongly ciliated on their margins. Length of 
the body 2 inches. 

A single male specimen of this interesting species, found in 
the Mediterranean near Sicily, exists in the Zoological Museum 
at Vienna, 


Notes on certain (7enara oj^Agaristida), with Descrip'- 
time of new Species, By Aethuk Qaedinee Butjjee, 
F.L.8., F.Z.S., &c. 

[Plate XIII.] 

The following notes I have made during my reanangement 
of the Agarisiidsa in the collection of the liritish Museum. 

The genera Hesp^arista and Damns (part,), placed by Mr. 
Walker among the Castnii, are referable to the present family, 
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as also are the genera Phasuj Massaga. aud Paychomorphaj 
originally placed by him among the iJlclameridte and Litho* 
siidaB. 

The genus Cocytia appears to me to be somewhat inter- 
mediate in cliaracter between the Agaristida^ and Zygajnida^ ; 
the anteniije are intermediate in character between Agarista 
and Coronisy in which rcs|)ect it resembles Bnrgena (/i. trans- 
ducta) ; it will come best at the end of the Agaristidae. Bois- 
duval erects a tribe, CocytideSy for its reception. 

The genera PhuHis and Maaeaga were referred to their true 

g mition in the first volume of Walker’s ^ Supplement’ (Lep. 

et Suppl. p. 45 ) ) but at page 136 of the same volume he 
describes a species of Phasu under the family Melameriday: 
the type is now in the Museum collection, and is nearly allied 
to P. noctilu^^ Jema? separata and Josta'i continua (Lep. 
Ilet. vii. pp. 1645, 1640) are referable to the same genus. 

The genua Psychomorphn is nearly allied to A lyptUy but has 
pexjtinated antennse. 

Dr. Herrich-Schiiffer has unaccountably almndoned the type 
of Pheegorista (P. agaristoides), an insect with pectinated an- 
tenna), applying the name to species of Walker’s genus Met^x- 
garista] in this he has been followed by Walker (Lep. Het. 
vii. p. 1589, & Suppl. i. p. 59 & v. p. 1869) and M(X)re 
(P. Z. S. 1865^ &c.). Walker’s genua must therefore be 
restored, and will contain the following species quoted in his 
Catalogue: — M. transims {Eusemia transiensy Walk.), if. 
bala (Plmg. haUiy Moore), M, catocalma [Pheeg, catocalinay 
Walk.). M, kucomela {Phag. H.-Bch.), M, triphm- 

noides [Pheeg. trh)hwnoid£SyVfel)s^,)yMA<>ng{penni8{Catpcala2 
longipennwy Walk.). 

The genus Callidxda {Damiasy part.., Boisd.) is certainly not 
Agaristid : it m)pear8 to me to be bettor placed with the 
Melameriaa) ; Cteosiris would also come letter with that 
group: the antennae in both of these genera are sliort and 
hair-like ; whereas the antennae of the typical Agaristidie arc 
generally long, and always thickened towards the extremity, 
as in many butterflies. 

The genus Arycanday described by Mr. Walker under the 
Chalcosiidae (Lop. Het. S^pl. i. p. 123), was placed by him, 
in the Collection, next to Eusemia ^ — a proceeding which may, 
I fear, have lea others into error. What is, however, more 
unfortunate, is that it is stincturally identical with the Lithosiid 
genus Tigridopteray H.-Bch., which is again identical with the 
genus Panofthitty GueneSe, referrod to the Geometridous family 

* Probably owing to itw re8eiiiblauc4^ to his Etmmia whicb will 
hav« to be genevically soparatod from JSWmta* 
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Zerenid^B. In fact Arycanda maculata^ Walk., is closely allied 
to Pancethia georgiaia^ Guen^e ; whilst Punc^thia pervamta^ 
Walk., is perhaps no more than a variety of Tigrid^iera exul 
of Herrich-Scliiiffer, 

The following species are new : — 


Genus ViTHORA, Moore (allied to Hespagarista). 

Vithora agriomdes^ n. sp. 

Eesombles Cystidia stratonioe^ Cramer, excepting in the 
body^. 

(J ? . Wings above black ; primaries with an intemo- 
median patch cut by the median nervure, and terminating just 
before first median branch, a large blotch immtisdiately beyond 
it, within the cell, and an angulated discal band, cut by six 
black nervurcs, subhyaline white ; secondaries with the basal 
third and a subangulated discal band, cut by six black nervurcs. 
subhyaline white. Body : thorax dark brown, laterally streaked 
with ochre-yellow in front, collar yellow: abdomen ochre- 

i rellow, with a dorsal series of large dark brown spots and 
ateral series of narrow small spots; below ochre-yellow; 
venter with two parallel series of large dark brown spots. 
Expanse of wings 2 inches 5 to 6 lines. 
lUkodeidi (Whitely). CoU. B.M. 


Genus Agaeista, Leach. 

Before proceeding to describe new species in this genus, I 
wish to call attention to one or two points in Dr. BoisduvaFs 
recent paper. 

Speaking of the genera Etwemia and Almia (p. 43), Dr. 
Boisduval says Nous les avons adoptds plut6t comrne di- 
visions que comme genres proprement dits.’* It appears to 
me that ho has not been careful in smiarating the species 
evidently referable to these divisions.” For instance, 
Boaenbergiu of Felder’s unpublished plates, is clearly almost as 
nearly allied to Agarista agricohi as to A. ntileiej Or. ; yet 
Dr. Boisduval commences his genus Agarista with A, agri* 
cola^ but places A, Romnbergii as the 24th species of Euaemia 
aiid between E. palUday Walker, an undoubted Eusemia, and 

E, miletey^'* which is an Agarieta. The species which follow 
[E. Imtif&ra^ feneatraUiy aeniyron^chryaoapilay Walk., and 
radianay n. 47) arc all Agariatw ; the following I have not 
seen, but suspect that they also felong to the same group : — 

* I have to thank Mr. Stretch for calling my attention to Cramer's 
ligui'e. Cystidia ii pmbably a mimic of Vithora, 
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E. conferia^ lu 16”*; agrius^ n. 81; pedasm^ n, 82; ««a, 
u, 34; pales^xx. 85. 

Then, again, to proceed to more serious errors: — A.Jrontinus 
(n. 2) belongs to the Noctuidss, and is identical with Ophiusa 
pyrrmrgyraj a common and well-known species which comes 
in almost every Australian collection. A. ostoriua (n. 8) also 
belongs to the Noctuidaj, and is the Fodina ostorim of 
Walker’s list. Dr. Boisduval says it is trfes-rare : ” this 
may be the case ; but there are four examples in the collection 
of the British Museum. A. alienata (n. 13) is one of the Catoca- 
linflB, and will probably form a new genus close to Ophideres. 
A. lincea (n. 23) is the bamhucina of Eschscholtz; it comes 
only fixim the Philippines so far as I know ; and A. linceendes 
(n. 25) is typical A. vhicea] we have it from Kd and Ceram; 
these two, with tlie Euaemia-rtioUis group, will form a new 
genus allied to Euaemta. 

1. Agariata polystictaj n. sp. 

? . Allied to A. Lewinii^ but smaller, shorter in the wing, 
the spots on basal area lighter and more numerous, four on 
costa (the two nearest to base minute), tluree increasing in size 
within the cell, and five (the second and fourth larger and 
oval) in a straight longitudinal line on intenio-median area ; 

S ostcellular band more angulated, almost divided in the middle: 

isc^ series of dots obsolete, excepting near costa; submarginal 
dots larger, nearly white, seven m numl^r ; fringe at apex of 

1 )rimarie8 and round margin of secondaries white : body oelow 
ess streaked with orange : primaries below with the cuscoidal 
spot close to the postceuular band (which is very iiTegular, as 
aoove) : discal dots absent ; submarginal dots greyish ; secon- 
daries with a small solitary whitish spot at origin of subcostal 
branches. 

Expanse of wings 1 inch 8 lines. 

Between Sydney and Moreton Bay [Darnel), Type, B.M, 
Abo allied to A. affinis and A. ephyra. 

2. Agarieta neptioidea^ n. sp. 

? . Win^ jet-block^ fringe spotted with white ; primaries 
with nine white spots arranged as in A. Donomnij but smaller ; 
no subapical diffused spots (as usual in that species) ; secon- 
daries with a very narrow central white bar, cut by the 
nervures, so that at its superior extremity it b divided into 
three unequal ovoid spots : head black, white-spotted ; tliorax 

* Unfortimately the British Museum does not possess s copy of Her- 
rich-Schtiffer's ^ Aeussereuropaisohe Sohmetterlinge.^ 
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aud base of abdomen black : remainder of abdomen bright 
orange, crossed by four blacK segmental lines : wings below 
the same as above, excepting that there is a nebulous subcostal 
myish streak in primaries : body below leas black than above ; 
me femora orange. 

Expanse of wings 1 inch 11 lines. 

Port Albany, North Australia (Stevens). Type, B.M. 

Allied to, but very distinct from, A. Donovam\ its black- 
and-white coloration makes it very similar to the butterflies in 
the N.^melicerta group of Neptta. 

Genus Eusemia, Dalman. 

Dr, Boisduval’s new species, E, Lamhertiene (n. 3), of which 
he justly says that it is sans contredit, Tune des plus belles 
du genre,” is identical with E. hisnia of Moore (n. 9). Dr. 
Boisduval gives Java as the habitat of E. amiatrix (n. 11), 
whereas the Javan species is his own E. clymem (n. 30) ; if 
he refers to the ‘Oriental Entomology’ he will find that 
Westwood’s smicies comes from India. E. enioUtens (n. 17) 
will go with E. mollis into a new genus. E. saturata (n. 46) 
appears to be a Burgena ; but I have failed to discover the 
type, E/^ (egoceroiaes is identical with Metagarista trarmens 
of Walker; and E.? aahulosa is a new species of the same 
genus. 

1. Euaemia ailhetenaiay n. sp. 

$ . Closely allied to the Nepalese E* victrixj but with the 
central pale yellow band of primaries more transverse, the two 
patches of which it is formed being placed exactly below one 
another ; one discal subcostal white spot (sometimes obsolete) 
instead of three in a transverse series ; blue marginal area of 
secondaries considerably broader ; diflferences below much as 
above. 

Expanse of wings 3 inches 4 lines. 

Silhet (Douhleday <fc Argent). Two specimens, B.M. 

2. Euaemia orientaliay n. sp. 

9 . Nearly allied to E. victrixj much smaller ; the central 
pale yellow l^d of primaries more irregular; the discal white 
spots united into a quadrifid white bar ; secondaries with the 
marginal blue area more purple in tint and much narrower : 
wings below purplish brown, the margins bluish ; primaries 
with markings as above ; secondaries with a difiused subapical 
orange spot. 

Expanse of wings 2 inches 6 lines. 

Mussoorce {Leaabeakr). Typo, B.M. 
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have a. naale and two females^ of the M vietriaa of Weet^ 
wood, all foam Nepal ; and as they agree entirely in pattern, 
I do not doubt tliat the two species described above from (lit- 
ferent localities are distinct. 

3. Eusemta nigripmni$y n. sp. 

Like JP. but with the upper division of tlie central 

yellow band of primaries narrower, and the lowermost division 
much broader ; the postcellular yellow spots larger ; the discal 
series of white spots reduced to minute points, and the orange 
suhanal patch ot secondaries reduced to a srjuamose dot. 

Expanse of wings 3 Inches 2 lines. 

Ceylon {Templeton). Type?, B.M. 

We have E, adulatrix from Nepal and N. India, and tlie 
nearly allied E. hellatrix from N. Bengal and Moulmeiti. 

4. Eusemta ntpalermsy n. sp. 

cJ . Nearly allied to E. inaculatrix of Silliet, but smaller, 
and diftering in the larger and more angular four central yel- 
low spots of primaries, the brilliant orange (instead of dull 
deep-red) secondaries, and the briglit orange abdomen with 
narrower transverse black bars ; differences below as above. 

Expanse of wings 2 inches 10 lines. 

Nepal {Ramsay dkc.). Type, B.M. 

This beautiful species is certainly distinct. 

6. Eusemta distincta^ n. sp. 

Allied to the preceding, but differs in having tlie two inner 
yellow spots of primaries narrower and almost touching, and 
the two outer spots white instead of yellow. 

Expanse of wings 3 inches. 

Silfiet {Douhleday). Type, B.M. 

Intermediate between E. nipalensis and E. irema of Bois- 
duval : all three, as well as several examples of E. vetula^ two 
of E. communtcansj and the following species, were united 
with E. maculatrix by Mr. Walker. 

6. Eusemta commnnisy n. sp. PI. XIII. fig. 1, 

Allied to E. communioans (which is closely allied to the 
Bornean E. fasciatrtx)^ but with the inner white /sometimes 
ochreous) bar always irregular, and almost in variablly more or 
less interrupted^ ; the outer white or ochreous bar dislocated, 

• The exainpleH with ochreous or ochre-tinted band generally have it 
broken up into two atnall ipotfi. 
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very narrow, often in terrapted| sometimes almost linear; the 
discai series of white decreasing spots well marked ; secon- 
daries reddish oohreoua, similar to E. commumcana ; thorax 
black I head and tegulae spotted with white ; abdomen bright 
ochre-yellow, band^ with black. 

Expanse of wings 2 inches 10 lines to 3 inches. 

Silhet (Sowerhy (fe Stainsforth)* Type, B.M. 

We have eight examples of this s}>ecies ; although rather 
variable as regards the transverse bands of primaries, they 
are all so similar that I have no doubt they represent but one 
species. 

7. Eiisemia villicoides^ n. sp. PI. XIII, fig. 2. 

Allied to E. veiula^ but with the sulphur-yellow spots of 
primaries enormously enlarged, the three on 1>asal area uniting 
into one patch, enclosing two black spots (the upper one 
rounded within cell, the lower irregular, sometimes uniting 
with the black at base) ; the discal ycUow Bt)ots placed one 
above the other and subauadrate ; submargiual spots as usual, 
the one at anal angle rather larger ; base streaked with plum- 
baginous, an irregular discal line of the same colour : secon- 
daries orange instead of red ; the internal fasciole broken up 
into two rounded black spots; two large subapical yellow 
spots upon the black margin : thorax broad and black, ptery- 
godes sulphur-yellow ; aMomen orange, transversely barred 
with grey : wings below paler than above, the yellow spots 
still larger, so that almost the entire basal half of primaries 
is pale yellow ; secondaries with four elongated apical and 
two small submarginal pale yellow spots. 

Expanse of wings 2 inches 6 lines. 

Hakodadi [Whttely), Two specimens, B.M. 

8. Euaemia auperha^ n. sp. PI. XIII. fig. 3. 

Allied to E, euphemia^ much larger. Primaries with four 
white dots at the base of costa; two oclureous dots at base of cell ; 
a small ochreous spot and a plumbaginous dot at base of 
intemo-median interspace, and an ochreous intemo-basal dot ; 
four large ochreous spots on basal area, one just before middle 
of cell, a second, larger, at end of cell, a third, elongated, 
oblique, crossing the miadle of the internal nervure, a fourth, 
subquaorate, bdow base of first median branch ; an ochreous 
spot at external angle ; a large, ochreous subapical blotch ; 
several plumbaginous streaks between the ochreous spots; 
secondaries as m E. mphemia : thorax black, spotted in front 
with white; abdomen orange, banded with block; male with 
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a black anal tuft : jpriinariea below black ; a white subcosta 
litura at base : a large ocbieotiB spot near base of cell ; a 
broad internal testaceous streak; an irregular transverse 
ochreous band; subanal i^t and subapical swt as above: 
secondaries as above : body black, spotted with white ; legs 
black, varied with orange, and dotted with white. 

Expanse of wings 3 incnes 2 lines. 

cj , Zooltt {Anffos) : ? , Natal (Oueinzim). Twe, B.M. 

The above is the J?. euphemia^ var. S, of Walter’s ^ List.’ 
It and tlie two following may be at once distinguished from 
E. euphetnia (irrespective of other characters) by the white- 
spotted prothorax ; in E. euphemta the prothorax is orange, 
longitudinally streaked with black. 

9. Eueemia africana^ n. sp. 

Nearly allied to E, euphemta^ from which it may be at 
once distinguished by the single large central ochreous spot 
on basal arcm, extending from the costal to the submedian 
nervure, and the white-spotted prothorax. 

Expanse of wings 2 inches o lines. 

(J, D’Urban, Feb. 1867 {Trimen) ; $ J , Natal ((?uctnstW 
<Sk Qooch) ; (J, Zoolu {Angas). Type, B.M. 

The example from Zoolu is rather smaller than the Natal 
form. This species is the E. mphemia^ var. 7 , of Walker’s 
^List,’ and is the southern representative of that species, 
which we have from the coast of Guinea, Ashanti, and the 
White Nile. 


10 . Eusemia ochraeea^ n. sp. 

? . Allied to E, euphemiay but smaller ; the wings shorter ; 
the subbasal spots of primaries broader ; the subapical elon- 
gated spot rather nearer to the api^x^ and not notched internally ; 
the secondaries bright ochreous, with the usual black border ; 
tfa^rothorax dotted with white. 

Expanse of wings 2 inches 2 lines, 

Congo {Itichar^n). Type, B.M. 

I have seen the male of this species in Mr. Stretch’s col- 
lection; it is the E. euphemta^ var, e, of Walker’s * List,’ 

11 . Euaemia tricolor^ n. sp. 

Allied to E. heaperoidea : wings above dark brown ; 
pimaries with a central, oblique, creamy-whitish band, taper- 
ing from the subcostal nervure near end of cell to near tJie 
external angle, diffused internally from the median nervure 
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downwards, and slightly interrupted by the first and second 
branches ; apical fringe white ; secondaries with a broad tawny 
patch extending from the middle of the internal margin to the 
subcostal nervure, where it terminates in an obtuse point: 
thorax dark brown ; a pale yellow fringe on the anterior 
margin of the collar : abdomen orange (much rubbed in the 
type) : apical fringe white ; wings below nearly as above ; 
boay below dull ochreous. 

Expanse of wings 2 inches 10 lines. 

Sarawak {Wallace). Type, B.M. 

Possibly the female of E. hesperotdes ; but the latter species 
has the central band of primaries shorter, broader, not diflused 
or interrupted ; the tawny orange patch in secondaries only 
extended to the origin of third median branch; the collar 
ochrootxs ; the underside of the wings shot with purple and 
^een ; the body, costa of primaries, and a broad central dif- 
rased band bright orange, 

12, Eusemia pylchray n. sp. PL XIII. fig. 4. 

? . Primaries above black ; a broad obliaue stramineous 
band from middle of costa to near external angle ; apical fringe 
white ; secondaries deep reddish tawny, with the oase and a 
broad external border olack ; fringe white : thorax black ; 
front of collar white : abdomen orange-tawny : primaries 
below dull black, shot with blue ; veins brown ; central band 
broader than above, creamy white : apical fringe white : secon- 
daries rather paler than al>ove ; ease and outer margin shot 
with green ana crossed by brown nervures : body ochreous. 

Expanse of wings 2 inches 9 lines. 

Munrut, India (F. Walker). Type, B.M. 

This species was presented to the Collection by the Rev. F. 
Walker. 

13. Eitsemta vittatay n. sp. 

Allied to E. Belangerii and E. Mooret. Primaries dark 
brown; a small elongate spot just below median nervure at 
basal fourth of wing, and a broM, rather irregular, postmedian 
oblique band from costal nervure to near external angle, 
sulphur-yellow ; cell transversely streaked with plumbaginous ; 
a transverse series of six plumbaginous spots just beyond the 
yellow band ; secondaries salmon-colour ; costal area brown ; 
a central subcostal spot, touching the costal area, and a deeply 
excavated broad marginal border dark brown : thorax darx 
brown: antenn© silvery whitish ; abdomen ochreous, barred 
with black : wings below paler than above ; primaries yrithput 
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plumbarinoug spotB or streaks, the small yellow spot replaced 
oy a pale brown one ; interno-basal area pale silky brown : 
secondaries orange, with a broad irregular costal arm external 
brown border : thorax brown ; abdomen ochreous, narrowly 
transversely barred with black. 

Exjmnse of wings 2 inches 2 lines. 

Java {HorsfieU), Type, B.M. 

At once distinguished from its allies by the plumbaginous 
markings and yellow dot on primaries, and the subcostal brown 
spot of secondaries. 

Family Cocytiid®. 

{Cocytide^^ Boisd.) 

Genus CocrriA, Boisd. 

1. Cocytia chlorosoma^ n. sp. 

^ . Nearly allied to C, Durvillei ^ , but smaller, shorter 
in the wing, with the palpi sli^jlitly shorter, antennas and legs 
more slender, the black margins of the wings considerably 
narrower, the internervular folds much less strongly blackened, 
the orange spot at base of primaries about one fourth the size ; 
a small yellow tuft above the anus. 

Expanse of wings 3 inches 1 line. 

Am {Wallace). Type, B.M, 

I have no doubt that this is a distinct species. 

EXPLANATION OF PLATE XIIL 

JFip. 1. Euaeftiia commums (spotted ochre-tint^id form), p. 140. u. 6. 

Fig. 2. viUiooideif p. 14L n. 7. 

Fig. f% — superbaf p. 141. n. 8. 
jpig^ 4. pidchruj p. 143. n. 12, 


XIX. — Descriptions of new Spates of in the Collection 

of the British Museum. By A. W. E, O’Shaughnksst, 
Assistant in the Natural-History Departments. 

Oohius Burtonij sp. n. 

D. A, f L.l8t. 88. 

The height of the body is one seventh of the total length ; 
the length of the head is comprised four times and a half m 
the same. Head flattened, broader than high ; snout slightly 
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longer than the diameter of the eye, which is rather more 
than one fifth of the length of the head. Head naked ; small 
eoales on nape. No canines, but the outer series of the teeth 
enlarged. Upper pectoral rays not silk-like. Ventral rather 
narrow and tubular, not reaching quite to tlie vent ; pectorals 
reaching slightly beyond the ventrals, to the vent, llcddish 
brown, becoming paler on the lower parts of the body ; head 
covered with small black sjiots and dots ; a longitudinal lateral 
dark brown band from within the axil of the pectoral to the 
caudal. 

One specimen, in the collection of the British Museum, from 
Fernando Po, was collected by Capt, Burton, after whom it is 
named. Lengtli inches. 

Oobttis casianeus^ sp. n. 

D. A-k- L.lat. 70-72. 

The height of the body is one. sixth, the length of the 
head one fourth, of the total length. Iltuid as broad as high, 
naked, as well as the nape in one «})ecimen, in the other a 
few scales in front of the dorsal. Scales small. Interorbital 
^ace a little loss than the diameter of tlie eye, which is one 
nfth of the length of the head. Snout as long os the eye ; 
cleft of the mouth oblique, with the lower jaw prominent. 
Teeth small ; canines none. The first dorsal is not so high 
as the body ; the second is higher than the first, and nearly 
as high as the body. Caudal rounded. Light brown, deeper 
on the back ; anal and ventral dark-coloured or darker towards 
their extremities : dorsal fins each with three or four longitu- 
dinal rows of dark brown dots ; caudal similarly dotted. 

Two small specimens in tlie collection of the British Museum 
represent this species ; they arc from Nagasaki, 

Euctenogobius strigatusy sp. n. 

D. Gi. A. 5 ^. L. lat. 68. 

The height of the body is one seventh of the total length ; 
the length of the head is contained four times and a half in the 
same. The eyes are almost close together, e^ual to the length 
of the snout in diameter, and not quite one third of the length 
of the head. Head naked, nape scaly ; the length of the head 
is double its breadth and height, which are equal. Fourteen 
longitudinal series of scales between the dorsal and anal fins. 
Ventral distant from vent by about half its len^h. First 
dorsal lower than the second, lieddish brown, with numerous 
darker narrow vertical streaks on eacdi side of tlic body from 
Ann/& Mag. N. Hist, Ser.4. VoI.xy. 10 
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head to caudal, two dark streaks from eye to mouth; fins 
variegated with brown, as in Gohius banana ; a brown mark 
on upper part of base of pectoral. 

One specimen in the British-Muscum collection, from 
Surinam, 3 inches long. 


Euctmogobim latus^ sp. n. 

I). 6 i. A. L- lat. 60. 

The depth of the body is contaiiuMl eight times and a half 
ill the total length, being less than half the length of the 
head, wliich is very large and broad, its length one fourth 
of the total, its breadth more than half its length and much 
greater than its deptli. Muzzle prolonged, broad and flattened 
above, nearly lialf the length of the head ; upper jaw over- 
lapping the lower. Teeth ratlicr stout, in one series only in 
the upper jaw. Eyes small, on the upper surface of the head ; 
tiieir diameter equal to the interorbital space, and one third of 
the length of the snout. Head naked. Scales small in fmnt 
of dorsal, large on the lK)dy ; thirteen series between dorsal 
and anal. Ventral not reaching to vent ; jK‘ctoral longer ; first 
dorsal rather higher than the body and tlian the second dorsal ; 
caudal rounded, rather more than one sixtli of the total length. 
Reddish or yellowish brown, with dark brown spots and varie- 
gations on the sides ; fins bajrcd and spotted with dark brown ; 
the s( 3 Cond dorsal with regular variegations between the rays ; 
anal grey. 

This species presents a considerable resemblance to Gohius 
banana and G. transandeanm ; but the teeth are distinctly 
those of Eiictenogohius. We are not told whether Gohius 
dolichocepJtaluSy Cope, Trans. Amer. Phil, Soc. xiii. p. 403, 
has the teeth in one or more serios in the upper jaw ; but 
a comparison with the descriptions of that Bj>e.cie 8 and of 
Euetenogohius hadiuSj Gill, Ann. Lyc. N. H. New York, vii, 
|), 45, snows that the present species differs considerably from 
Doth of tliem. 

One specimen in the collection of the British Museum was 
collectea by Dr. Wuchercr at Bahia. Length 6 | inches. 

Eleotris perniger (?), Cope, Tr. Am. Phil. Soc. (n. s.) xiv. 
1871, p. 473. 

D. 6 i. A. 5 . L. lat. 66 . 

A spine at the angle of the prceoperculum. Height of body 
one sixth of total length; length of head contained rather 
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more than three timea and a half in the same. Head thick, 
obtuse, lower jaw prominent. Eye one sixth of length of 
head, and contained once and a half in interorbital 8[)ace. 
Upper part of head scaly to between tlie ej^es ; operculum 
scaly, praaoperculurn naked ; sixteen series ot scales between 
second dorsal and anal. First dorsal a little lower than the 
second. Caudal contained five times and a half in total length. 
Teeth not enlarged. Colour dusky brown ; first dorsal whitish 
at the top and longitudinally streaked with dark brown ; second 
dorsal with numerous longitudinal series of dark-brown spots ; 
caudal barred like second dorsal ; other fins dusky. Young 
specimen much lighter-colourexi. 

Two specimens, adult and young, in the British-Museum 
were sent from Baiiia by Dr. Wucherer. They ditfer in several 
|>oint8 from Cope’s description, but are probably to be referred 
to the above species. 

Eleotria hreviroatria^ Steindachner, Sitzungsb. Akad. Wien, 
Ivi. 1, 1867, p. 314, =jE. compressua^ Kreflft, P. Z. S. 
1864, p. 184. 

Eleotria Monteiriy sp. n. 

A. 5 ^,. L.lat.69. 

Resembles E, fuaca. PrsBoperculura with spine ; scales 
smaller than in E. fusoriy particularly on the fore parts of 
the body. Outer series of teeth not enlarged as in that species ; 
the free portion of the tail also much less in depth and more 
rounded. Minute scales on head to between eyes, and on 
opercular bones. Height of body one seventli of total length, 
and rather more than half the length of the head. Lower jaw 
the longest, and prominent. Maxillary reaching to beyond the 
vertical from centre of eye. Interorbital space flat, once and 
a hall' the diameter of the eye, which is less than one sixth of 
the length of the head. First dorsal lower tlian second, much 
lower than in E.fiiaca. Caudal elongate, oblong, one fifth of 
the total length. Colour dark brown above, lighter beneath ; 
fins variegated or clouded with dark brown. 

One specimen in the British-Museum collection from the 
river San Nicolas, Little Fish Bay, in Angola, presented by 
Mr. Monteiro. Length 5 inches. 


Amhlyopus mexicanusy sp. n. 


D.6i. A, 


1 

Tb* 


Height of body one thirteenth of the total length. Body 
covered all over with scale-shaped crypts. Head naked. 

10 ^ 
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Dorsal three fourths of height of body. Eye small, but 
distinct. Snout obtuse ; lower jaw advancing a little beyond 
upper. Teeth small, closely set, the outer senes much smaller 
and more closely set tliau in A, Broxissonetii. Dorsal and 
anal connected with caudal. Upper narts dark brown, with a 
series of white spots along the wiiole length of the side ; lower 
parts of sides and body white. 

One specimen in the British Museum, from Mexico, pur- 
chased. Length 1 foot 84 inches. 


BIBLIOGRAPHICAL NOTICES. 

Two Bone’-Cav4s hi Switzerland, 

1 . Axon. The Excavation in the Kesderloch near Thayingen : ‘ AI|)eu- 
post/ No. 14, April 4, 1874, pp. lUtl-191), with 2 woodcuts. 

2. Prof. Albkrt Hkim. On a of tlie Iteindeer Period^ in 

Switzerland : Mittheil. antiquarisch. Gesellschuft in Zurich, 
voL xviii. Heft 5, 1874, pp, 125-135, with a 4to plate. ^ 

3. H. Karstkn. Studies of the I^rimeval History of Man in a Cave 
of the Schaffhausm Jura : Mittheil. antiq. Ges. vol. xviii. Heft 0, 
1874, pp. 130-102, with 4 4to plates. 

1, Tub KesBlerloch is a cave piercing a spur of the Jura, about a 
kilometre west of the railway-station at Thayingen (or Thaingen), 
in the Canton of Schaffhausen. It opens to the east on the level of 
the valley along which tho railway passes, and to the south-west at 
about three meires higher level. Many similar, but smaller, caves 
are found in the neighbouring hills of upi)er white Jurassic limestone. 
Incited by the discoveries made in the many caves of Germany, 
Belgium, and France, the two masters of tho High School of 
Thayingen, MM. Wepf and Merk, set to work examining this cave 
in the Christmas holidays of 1878 -j‘ 74. Having removed 1 to 1| 
foot of fragments of limestone, they exposed a black layer, a foot 
or more thick, full of bones and horns and other remains. Beneath 
this they came upon a rod bed, with black and brown patches in it, 
over 0 feet thick in one place (down to water), and crowded with 
smfill flint knives, cores, and flakes, broken marrow-bones, and other 
evidences of man’s early habitation. One of the most interesting 
specimens was found in tho southern half of the cave, on the top <rf 
the red bed, about a m^tre below the surface, and consists of a piece 
of Bubcylitidrical Reindeer-antler l>earing an incised life-like outline 
of a Reindeer grazing. The deposits in the cave were horizontal ; 
but tlie floor of the cave was found to be much lower near the 
entrance than further back ; and it is thought that the higher port 
was the habitation, and into tho lower part the refiise bones, stones, 
&c. were flung by tho old inhabitants. No definite succession of 
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relicfi in the red and black dejvosits was disoeniod; they were 
scattered throughout, and, proving to be of tho lleindeer Period, 
indicate this as one of tho oldest of the Swiss cavos, like those on 
the Sal^ve and near Villoneuvo. Indeed tho lowest bod is supposed 
to be of tho Mammoth Period. 

No signs of polishing appear on any of the flint implements ; and 
no pottery has boon found as yet. Tho bones are well preserved, 
and the joint-ends have not boon gnawed ; the hollow bones, 
however, have been broken open. Bones of the Haro are most 
plentiful ; next, those of the lieindeer and Stag, and then tho 
Horse. Ilird-bonos are not rare, esjKicially of tho Ptarmigan. Two 
bones seem to be referable to tho Bison or Aurochs. Single bones 
were met with of the Fox (?), Hymria (?), and Bear. Lastly, in 
the lowest bod wore found some fragments of a molar of the 
Mammoth. 

Prof. Heim, describing in full the lleindeer figure engraved on 
the piece of antler, which is carefully illustrated in the plate ac- 
companying the Memoir, insists upon tho bold, tree, and exact 
drawing of the old draughtsman, evidently by no means a beginner 
in his art, and finds reason to show that he was right-handed. 
In comparing this work of prehistonc art with those found in tho 
Caves of P<^rigord, and figured by Lartet and Christy in the * Keli- 
quisQ Aquitaniem,’ Prof. Heim notices tho superior design and effect 
of this natural and finished figure, os compared with the outlines 
of Eeindeor from that district ; but some known outlines of the 
Aurochs from Perigord (sketched feebly in tho ‘ Materiaux pour 
PHist. de PHomme,^ vol. v. pi. 21) have equal vigour and truth, 
and tho carver of such poniard-handles as that figured in the * lloli- 
quiie Aquitanicaj,’ B. pi. xx., could really represent tho Reindeer 
with exactness and grace. The Swiss lleindeer under notice, with 
its pinchod-up belly, appears to us to bo migrating from a poor 
feeding-ground, perhaps intent on a fresh pasture. Prof. Heim 
objects to a disproportionate largeness of the head and smallness of 
the ear. Possibly its poor condition has attenuated the body ; or 
still more likely, knowing the truthfulness of these old artists in 
other respeots, we may believe^ that this variety of Boindoer had a 
large head. 

Prof. Heim points to other analogies presented by tho contents of 
the Kesslerloch with those of tho caves on the vdsdre. Piercers 
made of bone, and broad sharp-edged implements of bone and 
antier, fragments of the so-oall^ Batons or Pogamagans, barbed 
haipoons, and fragments of cut antlers were met with, thus corre- 
ipniying in many respects with the contents of the caves of the 
' Period in the south-wewt of France. 

n. After some remarks on the sudden growth of prehistoric 
studies and on the possibly rash calculations made as to the antiquity 
of man, H. Karsten stat^ that, with the view of studying these 
matters for himself, he sought for a cave near Schaffhausen j and, 
with his friend Dr. E. Joos, he found one in February 1874 fully 
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answering bis purpose. This cave is in the .Freudentbal, a little 
N.-8. valley, opening on the Rhino near Schaffhausen, in the 
upper white Jurassic limestone, there dipping 5® 8.E. It is scarcely 
70 feet above the valley, under a projecting rock on the eastern 
slope, which is called the Rosonhalde, about 120 feet high, and 
forming the western edge of the Ileyath plateau. The entrance of 
the cave was nearly blocked up with the dc^bris covering the hill- 
side ; but it proved to be about 4 feet liigh and mde, and 10 feet 
long, leading into a large interior, quite dark, about 50 feet long, 
6 feet broad in the middle, and 12 feet high, with the floor sinking 
towards each side, and rising gently from the middle both inwards 
and outwards, the former slope being due to the rise of the bottom 
of the cave, whilst the slope near the entrance wtis duo to tlie in- 
coming of debris from without. Borne bones of a Fox and of a 
Sheep, with a charred stick, lay ala^ut the surface. 

By successive diggings, with the aid of Dr. E. Joos, Herr Niiesch 
(of the High School), Prof. Merklein, and a labourer or two, Herr 
Karsten found the following succession of deposits: — 1. Uppermost, 
2 feet of loose limestone fragments, with some bones of recent 
animals scattered throughout, also some few shards of turned 
pottery, the lowest at 1 foot depth. On the surface were flakes of 
limestone, containing flint nodules, loosened by frost from the roof. 

2. One foot of similar limestone debris, but mixed witli marl, 
jnore especially downwards, yellow and grey. It contained some 
bones of Stag, Roe, Fox, Badger, Boar, Goat, and other recent 
animals, together with fragments of human bones and pieces of 
very coarse pott-ery, more abundant than that in the upper bed, and 
thus distributed to the depth of from 2 t;o *6 feet. Only one perfect 
vessel could be restored from the many scattered shards. This 
pottery is hand-made, ornamented with nail -marks and such like. 
It corresponds with that of the pile- villages, and, according to 
Dr. Keller, is similar to that of the Gallo-€eltio period. No stdag- 
mite was met with in the cave ; but between the beds No. 1 and 
No. 2 there is a local bed of loose white calc-ttdf, partly pisolitic, 
without any stones, 1 foot tliick and about 2 square metres in 
extent. 

3. Below the one-foot pottery band is another bed of limestone 
debris, from 1 to 1| foot in the back part, and 2 feet thick in the 
front part of the cave, mixed with much more clay than in No. 2, 
and, indeed, in the lowest layers half clay. This bed was fhll of 
broken bones of man and beasts, the latter either now extinct or 
gone from the region (Reindeer, Ibex, Horse, &o,), together with 
Reindeer-antlers, works of art made of antler and of wood, bn^eo 
flints and flint knives, so called. Entire flints also occurred in 
great numbers, and partly of a colour different from that in the upper 
beds, where a flint nearly 4 cubic feet in sire was met with. With 
the bones &c. occurred also a number of pebbles eff quartrose and 
crystalline rocks, some of which apparently had been used for 
rubbers, having flat rubbed faces ; luso smootliing- and polishing- 
stones of quartsose, argillaceous, and calcareous schists ; lastly, a 
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shell of Pectunaidus (like P, vtolaceua and P. ^cymeris), smoothed 
down> and bored at the umbo. In short, says H. Karsten, we found 
nearly, if not quite, the same conditions aadesoribed by Do Taillefcr 
and Saussnre (‘Archives Sc. Phys. Nat.' 1870) at Veyrier and Ville- 
neuve on the Lake of Geneva, and by Von Fraaa at Schussonreid, 
and quite the same objects, only more sparingly, os were found close 
by on the south-east side of the Reyath, near Thayingen* (‘ Neucs 
Jahrbuch fur Min. GeoL u. Palaont.' 1874, pp. 265-268). As at 
the places mentioned, and at many others worked out in the Depart- 
ment of Dordogne and in Belgium, the remains of human households 
are found in this so-called civilization -bed (Culturschicht), without 
any trace of pottery, under turf-, tuff-, and breccia-deposits, so fit 
the Rosenholde this bed yields no evidence at all of the existence 
and use of cooking- vessels. From the entrance nearly to the middle 
of the cave this bed was streaked grey and black, and contained a 
larger proportion of flint knives ; and some charcoal, burnt bones, 
and flat pieces of limestone and sandstone, burnt red, here clearly 
indicated a fireplace or hearth. At the loft side, towards which the 
bods gently sloped, the implements and cliips were particularly 
abundant. The boundaiy between this implement-bed (1 foot thick 
on an average) and the loam beneath is not definite ; and probalily 
the early cave-dwellers here trod many of their refuse things into 
the loam softened in rainy weather by drip-water. 

4. This lower loam, brownish yellow in colour, was very thin in the 
back part, and about a foot thick in the fore part of the cave. It 
had none of the small angular limestone fragments, but contained 
numerous irregularly shaped nodules, rough to the touch, and mostly 
jienetratod by crystalline veins. Together with flints and small 
nodules of Bohnerz (concretionary oxide of iron), those nodules 
occur of all sizes, and belong apparently to the same category m 
some very large blocks (one measuring half a cubic mtHre) which 
were noticeable in the upper beds. The flint nodules have a white 
chalk-like crust, as much as 4 lines thick. 8ome fragmentary bones 
and molar tooth of Mammoth found in the cave appear to have come 
from this bed, if, indeed, they do not belong to the lowest pari of the 
bod with flint knives and reindeer-bones. 

5. In the back part of the cave, under the loam was a local deposit 
of tough white clay, without bones or stones, similar to the mamma- 
liferous fire-clay and pottery-clay on the top of the Reyath. 

Among the several subjects of interest discussed in this memoir, 
the author gives his reasons for believing that the cave-folk were 
cannibals, on account of the split marrow-bones and the peculiarly 
fractured condition of a piece of human skull found at the Rosen - 
haldo — ^thus accepting the conclusions arrived at by 8j)ring studying 
the Chavaux cave, by Jarrigou on the cave near Montesquieu- 
Avantos, and by Virchow (Address, ‘ Naturf. Ver. Wiesbaden,' 1873), 
liematks also on the probable history of the several deposits, com- 
parisons of the contents of the Rosenhalde cave with those of the 


^ See also above, p. 148. 
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Kaeslerloch nofir Thayingon and other oaves, descriptive notes on 
Ahe several figiired specimens of stone, antler, bone, &c., and dis- 
cussions as to the relative and positive dates of the Cave-dwellers 
complete the memoir. 

The author thinks 4000 years a sufficient period to allow of the 
habitation of the cave, after the lowest bed with Mainmoth-bones 
had been washed in and the waters drained off, and for tho forma- 
tion of the bod with flint knives and hearth-sluff and subsequent 
aecumulatious. 

The plates illustrate : — flint-cores and flakes, tho latter mostly 
simple, rarely dressed or worked ; simply pointed harj)oon-head8, 
of various patterns and ornament ; bono chisels ; eyed needle, simple 
awls and piercers, rippers and smoothers, made of antler ; [)erforated 
omarnenta or charms of wood, shell, and bone ; cut antlers ; a piece 
of olophant-bono, and a portion of a human skull fractured by a 
blunt implement ; also a view of the Boscnhalde and diagrams of 
tho cave and its deposits. 


Hecherches pour servir d VHistoire NaturelU de$ Mammiferes, com’' 
prenant des Considerations sur h Classification de cea Animawc 
par M. H. Milkk-Edwaros, des Observations sur V Hippopotame 
de lAheria et dsa Etwles sur la Faune de la Chine et du Thibet 
oriented par M. Alphonsk Miinb-Kdwards. Tome premier: 
Texto. Tome second: Atlas, 105 planches, 4to. Paris, 1868 
h 1874. 

M. MiLNK-EnwARDS proposes another scheme for the arrangement 
of the Mammalia. Like all these schemes, it contains some good 
point/S and shows some affinities ; hut these multitudes of arrange- 
men is are of great detriment to the progress of science. 

M. Alphonse Milne-Edwards gives a good figure of the Liberian 
hippopotamus from life, a figure of its skeleton, and details of its 
skull, brain, &c., the two latter showing that Morton was quite right 
in regarding this animal as a distinct species and genus from &e 
common hippopotamus, of which some zoologists consider it only a 
pygmy race. 

M. Alphonse Milne-Edwards describes and figures the following 
new forms of Mammalia from China and Thibet : — 

1. WUnopitheeus EoacManm. A monkey with a •%btly elongate 
recurved nose, from Eastern Thibet, 

2. Ailuropua melandleucus, A large black-and-white bear with 
a vary short broad head, from Thibet. 

3. Seaptoehh'us moBchahts. A genns allied to the mole, from 
Mongolia. 

4. FyetoffaU eUgans. An iridescent water-Insectivoie# 

5. Seaptonyx fuscicawdatus\Q, Uropsdus soridpes \ and T. Amuto* 
sorex squamipes. Allied to the ahrewmioe* 

Besides these, ho figures and describes, almost all as new : — ^two 
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species of MamduSf one of Ehinolophm (tor which he a name 
previouBly used by Hodgson), one Vespertilio^ and two species of 
Murina^ six of Fdis, five of Putoriu^; and three of Mele», regard- 
ing a new species of Arctonyw as belonging to this genua ; ono 
species of Taljm^ two of Sore<Vf and one of Orocidura ; four apedes 
of SiphnmSf three of QerhUlus^ three of Orketm, two of Arvieola.^ 
three of Pteromys, two of SdumSf one of Arctomys, and ono of 
Spermophihis ; eight species of Mas, one of EfdzomySf and ono of 
lj(iyomyn\ four species of Antilope of the subgenus Nemorhedua, 
ono Bvdorms, one Oxna ; three species of Cervua (one of which he 
refers to a new subgonus that ho calls ElapTiodes)^ one Cervulna, 
one Moachus, and ono 8us, All these constituto a very valuable 
oontribution to Eastern soology. J. E. G. 


PROCEEDINGS OF LEARNED SOCIETIES. 

HOTAL SOCIETY. 

December 10, 1874. — Joseph Dalton Hooker, C.B., IVesident, in 

the Chair. 

On the Development of the Tooth of the Newt, Prog, Slowworm, 
and Green lizards.” By Charles S. Tomes, M.A. 

That the “ papillary stage ” of tooth-development could not be 
said to exist at any time either in the frog or in certain fish, was 
pointed out nearly twenty years ago by Professor Huxley, who, 
however, accepted, on the authority of (loodsir, the latter’s theory 
of the process as true of Man and Mammalia. In more recent 
years Kblliker and Waldeyer have traced out the course of the 
development of teeth with great accuracy in Man and some other 
Mammalia, with the result of showing that the usually accepted 
views propounded by Goodsir and Arnold are not by any means 
an aooorate representation of what takes place in them. 

Since the date of the publication ^of Professor Huxley’s paper, 
I ain not aware that any thing has been published bearing upon 
the develwment of the teeth of Beptilia and Batrac^hia, save a 
paper by Dr, Lionel Beale upon the development of the teeth of 
Newt, and a short and inconclusive paper by Santi Sirens ; 
with the exception of the jpapers alluded to, the subject may be 
ta^en to stana in the position which it occupied at the time of 
the publication of Professor Owen’s * Odontography,’ in which we 
are told that the teeth-germs of Reptiles and Batrachia never 
stop at the papillary stage, but that the primitive dental papilla 
sinks into the substance of the gum and becomes inclosea by a 
capsule. 
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The principal facts which roy observations enable me to state 
ajpe : — 

That there is no such thing as a “ dental groove ” or “ dental 
fissure in the Batrachia and Saiiria, but that the whole process 
takes place beneath an unbroken surface of epithelium. 

That there is no such thing as a stage or “ free papilla^” and 
eonsequeiitly no sinking of papill© into the gum and subsequent 
encapsulation of the same. 

Instead of being formed in a “ dental groove the teeth an) de- 
veloped in a region which may be termed the area of tooth-develop- 
ment, varying m form and extent in different Beptilia, but agreeing 
in all in possessing the following characters : — 

It is Isjunded on the one side by the teeth in place and the 
parapet of b<me which carries them, and on the other, or inner, 
side by an exceedingly sharply defined boundary, consisting of 
dense connective tissue. At the surface, near where the functionnl 
tooth projects above the oral epithelium, it is narrow, but it expauds 
as it passes more deeply Mow the surface. Within t his area are 
developing tooth-sacs of different ages, the interspaces being 
occiipied by a loose areolar tissue, ditfcTing in appearance from 
that which is seen outside the area, and appearing to be derived 
from portions of older tooth-sacs, whit^h have not been entirely 
used up in the formation of the teeth. 

The individual tooth-sacs are formed thus : an inflection of the 
cells of the oral epitlielium, in section like a tubular gland, passes 
down along the inner side of the area above defined, until it 
reiiches nearly to the level of the floor of the area. The depth to 
which it penetrates is considerable in many forms, e. y. in the 
Lizards, in which, therefore, this double layer of epithelial cells 
appears a mere liue. 

At the bottom of this inflection of epithelial cells the adjacent 
tissue assumes the form of a small eminence (without at first any 
visible structural alteration), while the epithelial prcx*ess takes the 
shape of a bell-like cap over the eminence. 

This epithelial inflection then goes to form the enamel-organ j 
the emmence becomes the dentine-organ. 

Thus the enamel-germ is the first thing recognizable, and the 
presence of this ingrowth of epithelial cells seems to determine 
the formation of a dentine-organ at that particular spot which 
lies beneath its termination. 

The enamel-organs, after they are fully formed, retain a con- 
nexion with epithelial cells, external to the ovoid or spherical tooth- 
sacs, at their summits ; and the enamel-organs of successive teeth 
appear to be derived from the necks of those of their predecessors 
rather than from fresh inflections from the surface of the oral 
epithelium, though I am not sure that this is, in all instances, the 
case. 

The tooth-sac of the newt is entirely cellular, and has no special 
investment or capsule ; under pressure it breaks up and nothing 
but cells remain, as was noted by Dr. Lionel Beale. 
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On the Development <^ihe Teeth of Ophidia, 

That of the frog has an investment, derived in the main from 
what may be called the aecideiital condensation of the Burrounding 
connet?tive tisBue, which is pushed out of the way as it grows ; 
while in the lizard the base of the dentine-germ fumishes lateral 
prolongations, just as has been observed to be the ease in man. 

The dentine-organs conform closely with those of mammals ; 
the odontoblast layer is very distinct, and the processes passing 
from these cells into the dentine-tubes are often visible. 

The e«amf3l-organs consist only of the outer and inner epitheJia, 
witliout any stellate intermediate tissue ; as, in some instances, 
enamel is certainly formed, the existence of the stellate tissue 
is obviously non-essential. When a tooth is moving to displace 
its predecessor, its sac travels with it, remaining inta<3t until the 
actual attachment of the tooth to the bone by ankylosis. 


“On the Structure and Dovolopmont of the Teeth of Ophidia.’* 

By Charuss S, Tombs, M.A. 

Contrary to the opinion expressed by Professor Owen and en- 
dorsed by Giebel and alJ subsequent writers, the author finds tluit 
there is no cenientum upon tho teeth of snakes, the tissue wliich 
has been so named proving, both from a study of its physical cha- 
racters and, yet more conclusively, from its development, to bt^ 
enamel. The generalization that tho ttM^ib of all reptiles consist 
of dentine and cement, to which is oiiwisionally added enamel, 
must hence bo abandoned. 

Without as yet pledging himself to the following opinion, the 
author tjelieves that in the class of Reptiles the prt^seneo of 
cementum will bo found associated with the implantation of the 
teeth in more or less complet43 sockets, as in the Crocodiles and 
Ichthyosaurs. 

The tooth-genus of Ophidia consist of a conical dentine-germ, 
resembling in all save its shape that of other animals, of an 
enamel-organ, and of a feebly expressed capsule, derived mainly 
from the condensation of the surrounding connective tissue. 

The enamel-organ consists only of a layer of tmamel-eells, 
forming a very regular columnar epithelium, and of a few com- 
pressed cells external to this, hardly amounting to a distinct layer ; 
the enamel-organ is coextensive with the dentine-germ. There is 
no stellate reticulum separating tho outer and inner epithelia of the 
enamel-organ. 

The succesaional teeth are very numerous, no less than seven 
being often seen in a single section; and their arrangement is 
peculiar, and quite characteristic of the Ophidia. 

The tooth next in order of succession is to be found at the inner 
side of the base of the tooth in place, where it lies nearly hori- 
aontallv; but the others stand more nearly vertically, parallel 
with the jaw and with the tooth in place, the youngest of the 
series being at the bottem. 
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The whole row of tooth-sacs is contained within a single general 
connective-tissue investment, which is entered at the top by tlie 
descending process of oral epithelium, whence the enamel-germs 
are derived. 

As they attain considerable length, the forming teeth, w^hich 
were at first vertical, become nearly horizontal, resuming, of course, 
their upright position once more when thejr come into pla<^. 

The clue to the whole peculiarity of this arrangement is to be 
found in the extreme dilatation which the mouth of the snake 
undergoes. The general capsular investment probably serves to 
preserve the tooth-sacs from displacement ; while, if the forming 
teeth remained vertical after they had attained to any considerable 
length, their points would be protruded through the mucous mem- 
brane when this was put upon the stretch in the swallowing of 

. . . 

Just as the author has shown in a previous commumcation to 
be the case in the Batrachia and Sauna, the hypothetical “ pa])illary 
stage ” is at no time present. 

From the oral epithelium there extends downwards a process 
which, passing between and winding around the older tooth-sac'S, 
after pursuing a tortuous course, reaches the furthest and low'est 
extremity of the area of tooth-development. Here its caecal end 
gives ongin to an enamel-organ, and, while it does so, buds forth 
again beyond it in the form of a e»cal extremity. Thus at the 
bottom of this area of tooth-development there is a perpetual 
formation of fresh enamel-organs, beneath which arise correspond- 
ing dentine-organs, or papilue, if such they can be called when 
arising thus far away from the surface. 

In essential principle, therefore, the formation of a tooth- 
germ is similar to that already described in mammals aud other 
reptiles, the difference lying princijmlly in the enormous relative 
length of, and the tortuous course pursued by, that inflection of 
the oral epithelium which serves to form the enamel-organs. The 
attachment of the tooth to the iaw is effected by the rapid de- 
velopment of a coarse bone, whi<^ is not derived from the ossi- 
fication of the feebly expressed tooth-capsule, but from tissues 
altogether external to it. Nevertheless this coarse bone of attach- 
ment adheres more closely to the tooth than to the rest of the jaw, 
from which, in making sections, it often breaks away. 

The base of the dentinal pulp assists in firmly binding the 
tooth to this new bone, being converted into a layer rf irregular 
dentine. 

This “bone of attachment’' is almost wholly removed and re- 
newed with the change of each tooth. 
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MISCELLANEOUS. 

On some Foinis in the Anatomy of the Common Mussel (Mytilus odulis). 

By M. A. Sajbatieb* 

lir the mussel the apparatuses of circulation, respiration, and 
urinary excretion present arrangements which differ in some respects 
£h)m those observed in the Lamollibranohiate Mollusca generally. 

TIao central apparatus of circulation consists of a heart with two 
auricles, which does not furnish an aorta at its posterior extremity. 
This aorta springs from the ant(^rior aorta at the lower surface of 
the aortic bulb, and posses backward to supply the stomach and in- 
testine. The anterior aorta fhniishes the hepatic and tentacular 
arteries and ospcxjially the groat parallel arteries which are distributed 
over the outer surface of the mantle. 

The return passages of the blood to the heart are very complex, 
and vary according to the organs. On each side of the body there 
is a great vessel, running obliquely from above downwards and from 
the front backwards, which opens directly into the auricle ; this is 
the oblique affermt vein. Its lower extremity opens into a largo 
longitudinal cavity, situated nt the level of the adherent margin of 
the mantle and composed of two parts, a posterior and an anterior 
longitudinal vein. 

The veins of the mantle are placed on the inner surface. They 
ascend towards the adherent margin of the mantle, and anastomoBe 
below this margin to form a large, rigzag, horizontal vein. From 
the superior angles of this sinuous trunk spring vertical trunks, which 
soon subdivide into small canals to penetrate into some special organs, 
which I shall describe uuder the name of plaited or frilled organs. 
The blood which has traversed these organs penetrates in part into 
the vascular network of the corpus Bojani^ and in part into the 
anterior longitudinal vein. The blood coming from the liver and 
the anterior visceral mass penetrates directly into the corpus Bojani, 
A small portion of the blood from the mantle passes, also directly, 
into the oblit^ue afferent vein, and another portion directly into the 
anterior longitudinal vein. 

The eofpus Bojani is far from presenting the characters seen in it 
in most I^mellibranohiate Mollusca. It does not form a clearly 
distinct organ as in those Mollusca ; but neither is it entirely com- 
posed, as has been assorted, of plates of Bojanian tissue lining the 
walls of the large veins and auricles. In fact can distinguish 
in the corpus Bojani of tho mussel two different parts — one autono- 
mous, the other dependent on the large veins. The autonomous 
part is anterior, and is to be seen on tho lateral portions of the 
fiver, in tho fhrrow which separates that organ from tho base of the 
branchim ; it is formed of a series of vortical membranous folds, and 
is of a greenish brown colour. The folds enclose cavities which 
open successively by their superior, extremities into a ooUecting 
canal, the diameter of which increases rapidly from before back- 
wards, and which is exactly within the afferent vessel of tho bronchia. 
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The portion of the eorpm Bojani which lines the vascular walls 
occurs on the walls of the aurido, the oblique afferent vein, and 
the posterior lon^tudinal vein. This last vessel is only separated 
from the posterior half of the collecting duct of the corpus Bojani by 
a spongy lamina or septum of Bojanian tissue, which, being pierced 
by numerous small orihot«, allows of communication between the 
vessel and the collecting-duct. 

The cells constituting the Bojanian tissue are not the same 
throughout Those of the autonomous portion and of the septum 
just mentioned are formed of a very transparent protoplasm, in 
which there are a very variable number of small green granules ; 
they have no nucleus. Those belonging to the walls of the obli(|ue 
afferent vein and of the auricle contain, besides the green granules, 
large colourless nuclei provided with one or two colourless nudeoles ; 
they also contain colourless granules. 

The passage from the cells of the first to those of the second kind 
takes place rather suddenly, which justifies us in thinking that the 
latter are not exclusively Bojanian, but that they may also fulfil 
other functions. 

The cavity of the pericardium is continuous below, by a passage 
placed in front of the oblique afferent vein, with the collecting-duct 
of the corpus Bojani, Between the passage and the oollccting-duct 
there is a narrow obHque orifice which allows the passage of a liquid 
from the passage into the duct, but impedes its return in the opposite 
direction. 'The liquid which has traversed the corpus Bojani rids 
itself of certain principles, which are received in the pericardium, the 
passage, and the oolloctiug-duct. This last oommunicatos with the 
exterior by a very narrow orifice, placed at the apex of a very small 
papilla, concealed behind the papill© of the reproductive organs; 
the discovery of this orifice is duo to M. de Lacaze-Duthiers. The 
Bojanian ooUecting-canal receives in part the blood from the veins of 
the “ bosse de Polichinolle ” at the level of the bronchial ganglia, and 
opens posteriorly with a large p<»stcrior palliul vein, which serves as 
a canal of derivation for the blood returning from the mantle at those 
pi^riods when the palliul circulation is very abundant — that is to say, 
during the period of reproduction. 

The organs of respiration are multiple. They include the branchim, 
the surface of the body, and especially the inner surface of the mantle 
and the plaited or frilled organs. 

The branchiae are composed of very small filaments, traversed by 
a single very narrow canal. These branchial canals originate, for 
the most part, directly from the Bojanian tissue, others from a 
branchial afferent vessel of spongy or cavernous structure ; they 
open into au afferent vessel, the ^ameter of which increases from 
behind forwards, and which occupies the upper margin of the free 
lamella of the branchia. This afferent vessel of the branchia reoeives 
in front some superficial vessels of the liver, some little veins of the 
mantle, and the veins of the buooal tentacles, and it ^ens into the 
anterior extremity of the anterior longitudinal vein. The branchial 
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circulation differs greatly in its degree of intensity from the branchial 
circulation of the other Lamellibranchiate Mollnsca ; it is very feeble 
or almost none ; branchial injections, moreover, are rarely successful 
and always very imperfect. This deficiency of circulation depends : — 
1, on the small calibre of the branchial vessels ; 2, on the weakness 
of the flow of the blood, which only arrives at the branchiae after 
having traversed the Bojanian and other capillary networks ; and, 
‘i, on the existence of easy return passages, which allow the blood 
to return to the heart without having traversed the branchifie. 

The mantle plays an imi^rtant part as an organ of respiration. 
But during the period of reproduction ' it is gorged with eggs or 
spermatozoids, since it contains the reproductive organs ; it ac<|uireB 
a great thickness and becomes a very active visceral organ in which 
hiematosis docs not take place, and in which, on the contrary, the 
blood becomes charged with carbonic acid in consequence of the 
activity of the phenomena of nutrition. The respiratory functions 
are then performed by the plaited organs, which are arranged in a 
close series on the inner surface and near the adherent margin of 
the mantle. They have been mistaken for simple vessels ; but they 
are hollow laminae, very regularly sinuous, and with very elegant 
foldings. Their cavity is rendered spongy by a true reticulum of 
very delicate elastic fibres. Their surface is clothed with vertical 
series of cells with long vibratilo cilia, which effect the renewal of 
the water ; the interspaces of tliese series of cells ore occupied by 
colls with short cilia. These plaited organs receive the blood which 
returns from the mantle. 1 regard tliem as a respiratory organ, a 
supplementary branchia, destined to play an important part during 
the period of reproduction, when the mantle does not respire. This 
opinion is, moreover, in harmony with the fact that the plaited organs 
arc much more prominent and much bettor filled with blood at the 
time when the mantle is occupied by the reproductive elements. 
These plaited organs are therefore neither a port of the corj>us 
Bojani, oe Siebold believed, nor simple vessels detached from the 
mantle, os has also been supposed . — Gomptes Eendus, August 31, 
1874, vol. Ixxix, pp. 681-584. 


Note on Herpeton tentaoulatum. 

M. Albert Moricc, surgeon in the French navy, has kindly com- 
municated to me that ho has succeeded in bringing a living ex- 
ample of this snake to the Zoological Garden in Paris. He ob- 
served it in the south-eastern provinces of Camboja; and writes 
as follows 

Herpeton tentaculatum is ovo-viviparous, bringing forth six young 
ones at a birth, which are 0*28 m. long. Its food is mixed ; it feeds 
on tadpoles and small fish, and also on an aquatic plant called by 
the natives ‘ lUn giua/ or Jvssiasa repens of botanists.” 

A. Guwxhbb. 
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Notice of iome Freshwater and Terrestrial Xhizojpods, 

By Prof. Lbidt. 

Prof. Leidy etatod that among the ammboid forms uotioed by him 
in the yicinity of Philadelphia, there was one especially remarkable 
for the comparatively enormous quantity of quartsose sand which it 
swallowed with its food. The animal might be viewed as a bag 
of sand ! It is a sluggish creature, and when at rest appears as 
an opaque white, spherical ball, ranging from ^ to f of a line in 
diameter. The animal moves slowly, first assuming on oval and 
then a clavate form. In the oval form one measui^ of a line 
long by I of a line broad ; and when it became clavate it was # of 
a line long by ^ of a line broad at the advanced thick end. Another, 
in the clavate form, measured | of a lino long by j of a line wide 
at the thick end. The creature rolls or extends in advance, while 
it contracts behind. Unless under pressure, it puts forth no pseudo- 
pods ; and the granular ontosarc usually follows closely on the limits 
of the extending ectosarc. Generally the animal drags after it a 
quantity of adherent dirt attached to a papillated or vUlous discoid 
prmoction of the body. 

Iho contents of tho animal, besides the granular matter and 
many globules of tho entosarc, consist of diatoms, desmids, and 
confervas, together with a larger proportion of angular partides of 
transparent and mostly colourless quartz. Treated with strong 
mineral acids, so as to destroy all tho soft parts, tho animal loaves 
behind more than half its bulk of quortzose sand. 

The species may be named Amoeba sabulosa, and is probably 
a member of tho genus Felomyxa of Dr. Greef (Arohiv f. mikr. 
Anat. X. 1873, p. 51). 

The animal was drat found on the muddy bottom of a pond in 
Dr. George Smithes place in Upper Darby, Delaware County, but 
has been d)und also in ponds in New Jersey. 

When the animal was first noticed with its multitude of sand 
particles, it suggested the probability that it might pertain to a 
stage of life of Difflugiuj and that by the fixation of the quarts 
particles in the exterior, the case of the latter would be formed. 
This is conjectural, and not condrmed by any observation. 

A minute amoeboid animal found on Spirogyra in a ditch at 
Cooper’s Point, opposite Philadelphia, is ox interesting eharaeter. 
The body is hemispherical, yellowish, and oonsists of a granular 
entosarc with a number of scattered and well-defined globules, 
besides a large contractile vesicle. From the body there extends 
a broad zone, which is colourless, and so exceedingly delicate that 
it requires a power of 600 diameters to see it favourably. By this 
zone the animal glides over the surface. Delicate as it is, it evi- 
dently possesses a regular structure, though it was not resolved 
under the best powers of the microscope. Ilie structure probably 
consists of globular granules of uniform size, alcematiii|^ with one 
another, so that the disk at times appears crossed by doheate lines, 
and at others as if finely and regularly punctated. The body of 
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tho animal moasures from A to of a lino in diamotor ; and the 
aono ie from to ij of aline wide. The Bpeciea may bo named 
AmCKBA aOBALTS. 

The intoresting researches of Prof. Richard Oreof, of Marburg, 
published in tho second volume of Schultze’s ‘Archiv'f. mikro- 
skopische Anatomio,^ on Ainosbm living in the earth (“ Ue{)er einigo 
in der Krde lebende Amoeban, led mo to look in similar posi- 
tions for Rbizopods. 

In tho earth, about the roots of mosses growing in tho crevices 
of the bricks of our city pavements, in damp places, besides finding 
several species of Anifjfha, together with abundance of the common 
wheel-animalcule, Rotifer vnlgarh^ I had tho good fortune to dis- 
cover a species of Gromia, I say good fortune ; for it is with the 
utmost pleasure I have watched this curious creature for hours 
together. Tho genus was disoovorod and well described by l)u- 
jardin from two species, one of which, 0, oviformis^ was found in 
the seaa of France; the other, tho 6?. Jluviatilis, in the river 
Seine. 

Imagine an animal, like one of our autumnal spiders, stationed 
at tho centre of its well-spread net ; imagine every thread of tliis 
net to be a living extension of the animal, elongating, branching, 
and becoming confluent so as to form a most intrioato net; and 
imagine every thread to exhibit actively moving currents of a viscid 
liquid, both outward and inward, carrying along particles of food 
and dirt, and you have some idea of tho general character of a 
Gromia. 

Tho Gromia of our pavements is a spherical cream-colourod body, 
about of a Uno in diameter. When detached from its posi- 
tion anu placed in water, in a few minutes it projects in all direc- 
tions a most wonderful and intricate net. Along tho threads of this 
net float minute Navicnloe from tho neighbourhood, like boats in tho 
current of a stream, until reaching the central mass they are there 
swallowed. Particles of dirt are also collected from all directions, 
and are accumulated around tho animal ; and when tlie accumulation 
is sufficient to protect it, tho wob is withdrawn, and nothing appa- 
rently will again induce the animal to produce it. 

From these observations we may suppose that tho Gboiua terri- 
OOUA, as I propose to name the species, during ^ weather remains 
quieeoent and concealed among accumulated dirt in the crevices of 
our pavements, but that in rains or wet weather the little creature 
puts forth its living not, which becomes so many avenues along 
which food is conveyed to the body. As the noighbourliood becomes 
dry, the net is withdrawn to await another rain. Tho animal with 
its extended net can cover an area of nearly half a line in diameter. 
The threads of the not are less than the 
meter. — Free. Aead* Nat* Sci. Phil. 1874, p. 88. 
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On Leucochloridium paradoxum md the Development of the Larvce 
contained in it into Distormu By Dr. Ernst Zellbr. 

In this memoir the author ^ves some new details upon T^euco- 
chhridium^ and especdoUy doscribes the oxporimonts which have led 
him to the discovery of the species of Distomvm into which the 
Cei'oarice contained in this singular nurse are transformed. We 
sliall dwell hero more particularly upon what relates to the migra- 
tion of this Tromatode into its dcinitive host. 

By keeping some Succlnece in confinement Dr. Zeller was enabled 
to observe the growth of the Leucochloridium through their integu- 
ments. It takes about four weeks for a sac to b(? developed so ns 
to become visible in the anterior part of the moUiisk, and tlinH' 
weeks more for it to acquire its full development. 

When one of the sacs has acquired its full dimensions and moved 
for a certain time in the tentacle of a Succinea, the int<^gument8 of 
the mollusk become so thin in this region as to be ruptured by the 
action of a slight pressure from without. When such a rupture is 
produced, the Letu^ocJdoridium projects from the tentacle and con- 
tinues for a considerable time to move actively, although still adhe- 
ring at the base by its filiform pedicle. It may be artificially 
detached from the mollusk without the latter seeming to suffer from 
the operation. The Succinea then remains contracted for some 
hours ; then it begins again to creep and to tiiko food. If it is kept 
in favourable conditions, another sac may be developed to replaco 
that which has been removed. 

M. von Siebold put forward the supposition that the larva (C^- 
carm. eafolmta^ Moulinic) contained in Leucochloridium produced 
the Disiomum holostomum which inhabits the n^ctura of several 
marsh birds, such as Jiallus aquaticue, OalUnula chloropua and G. 
perzana. Dr. Zeller, on his part, observed ISvmnem mfested by 
Leucochloridium in localities where it Boomed to him the waders just 
mentioned could not be met with, but which wore, on the contrary, 
inhabited by various birds of* the family Sylviadie, He was thus 
led to suppose that these last might ho the true hosts into which the 
Leucochloridium migrated. This supposition seemed to him to ho- 
como almost a certainty when ho found Dietomum maervstomum, 
Eud., in a redbreast, as the organisation of that species is in almost 
complete concordance with that of the larva conhiined in Leuco-‘ 
chhridium. This Distomum, the organization of which the author 
very carefully describes, has hitherto been observed only in the red- 
breast and some other species of the same group, such os the night- 
ingale, one or two warblers, and two wagtails. All these birds are 
insectivorous, and none of them feed upon mollusks. Dr. Zeller 
supposed that they tore off the Leucochloridium from the tentacles 
of the Succinea^ as its resemblance to the larva of an insect is 
striking. To verify this hypothesis he offered to a tame redbreast 
a Succinea containing Lmcochloridia which had pushed into the 
tentacles. The bird immediately came down upon one of those 
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eacB, tore it out of the tontade, and swallowed it. Several other 
similar experiments gave the same result. The most interesting 
was one in which, a mealworm having boon placed side by side 
with a Suocinea, the author saw a blackcap seize first the Leuco- 
cfihridium and afterwards the mealworm. In all these experiments 
it was observable that the bird, after having seized the Lmco- 
chUridium and tom it out with a single strike of the bill, 
swallowed it, sometimes immediately, sometimes only after striking 
it several times against the fioor of its cage or the perch, thus 
behaving exactly as the insectivorous birds do with their ordinary 
food. 

From the success of these first experiments Dr. Zeller had groat 
hopes of being able to confirm his hy])othe8i8 by the autopsy of the 
birds. So his disappointment was great when he did not find a 
single Disi^mmi mfwrostomum in three redbreasts and a blackcap 
which he dissected some weeks after ho had seen tliem swallow 
the Leucochhridia, He then questioned whether the larvm of /><«- 
towum contained in the LettcoeJiloridia had been quite mature^ or 
whether, perhaps, the artificial nourishment of the birds might not 
have exercised an injurious influence upon the parasites. In order 
to avoid these causes of fiiiluro he made fresh ex})enment8, employ- 
ing this time some iSuccine(J(i which had been kept for a long time 
in captivity, and containing Dis<omum-larv8D, the development of 
which could not but be sufficiently advanot'd ; and at the some time, 
instead of cage-birds, ho made use of young birds in a free state, 
but still in the nest. These birds were shut up with their nests in 
small cages, and left in a place where they could be fed by their 
parents. 

Three series of exporimonts, made under these conditions, upon 
whitethroats (Ourruen garrula), blackcaps, and wagtails were 
crowned with full success. The Dutoma wore fixed in the rectum 
in great numbers and very lively ; their reproductive organs pre- 
sented a state of development more or less advanced, according to 
the length of time they had remained in the intestinal canal of thoir 
host. In some of tliem the oviducts were to bo seen filled with ova, 
some of which even were already of an intense yellow colour. The 
development of the larva of Distowum microstoinum into the adult 
animal is very rapid ; and the production of the ova seems to com- 
mence within six days after the migration. 

Dr. Zeller completes his memoir with some observations on the 
species allied to Z). macrostomum, and upon the hosts which furnish 
nourishment for these different species of Di^tomum, Ho con-t 
siders that Dieeing was wrong in combining with 1). 'niacroBtomum 
the 2). erraiicum and D. ringenz of Eudolphi. On the other hand, 
he convinced himself that D. mesostommi, Eud., which occurs in the 
song-thrush, the grosbeak, the bullfinch, and the greenfinch, is 
quite distinct from D, macrosiomunu But 7A holostomimf Eud., 
from the water-rails and the common wator-hen, which M. von 
Biebold sup^iosed to be the adult form of the larva of Lencochlori-^ 
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dium^ prosoiite all the same characters os D* inacrostomum, from 
which it differs only in size. Its length is from | to 2jJ linos, 
while that of D, machstomum is only j to ^ line. Those two forms 
would therefore seem to constitute only a single species, which 
attains larger dimeusions iu the Waders than in Uie Passerine 
birds. 

Tlio author concludes with sorao remarks upon the singular mime- 
tism presented by the Leucochlondlumy the resemblance of which 
to the larva of an insect cannot fail to strike all who examine that 
singular imrosite. In his opinion, this rosemblanco, destined to de- 
ceive insectivorous birds, has a teleological significance; for it does not 
serve for the protection or preservation of the creature, but rather 
leads to it;s destruction. It is true that this destruction is associ- 
ated with the development of the larvae contained in it ; “ but,’* 
says the author, no one can suppose that our Leucochlorldium 
thus sacrifices its own existence to secure that of its progeny.” 
Agreed I but no naturalist has ever asserted that mimetism was 
due to an effect of the will of the creature that imitates. It shows 
a very erroneous conception of the theory of mimetism, and conse- 
quently of that of selection, to suppose that it asoribes the modifi- 
cations of the species to voluntary actions of the individuals ; and wo 
are sorry to see Dr. Zeller make use of the interesting facts that 
ho has discovered in support of such reasoning. In the great 
struggle for existence the species is all, the individual almost 
nothing ; and what can bo more favourable to the preservation of 
the species than this deceptive imitation which leads to the sacri- 
fice of an individual without organs, such as Lmcochloridium^ in 
order to secure to the larva? of the Distomum their transportation 
into the intestine of an insectivorous bird, where they can acquire 
their definitive development and become fitted to reproduce their 
kind. — Zeitschr. fiir vAss, Zool. vol. xxiv. (1874), p, 564; Bibl. 
Univ., Bull Scl 1874, p. 366. 


TJic Diatomecu of tlie Carhonifevom Period. 

By Count F. Castbacaitb. 

The author believing that, although hitherto undetected, Dia- 
tomeao must have existed at the time of the formation of coal, hit 
upon the ingenious expedient of examining with the microscope the 
ashes of coal, instead of the thin sections previously studied. In 
this way he has succeeded in ascertaining the presence in coal, 
received from Liverpool, of a great numbm* of species of Diatoms. 
Most of them belong to freshwater genera or species; but the 
presence of marine species mixed with these seems to prove that 
the ground in which this coal was formed was in more or lass 
frequent communication with the sea. — Acte$ de VAoad, Pmtif. 
des Nmvi lAncei^ February 1874; Bihl Univ,, <8ci. 1874, 
p.376. 
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XX, — On Pelagoneniertes Rollestoni. By II. N. Moseley, 
Naturalist on board 1LM.S. ^Challenger.’ 

[Plate XV. B.] 

This remarkable form was found in the trawl, together with 
a number of deep-sea animals, from 1800 fathoms, near the 
southern verge ol the South- Australian current, lat. 50® V S., 
long. 123® 4' E.. March 7, 1874. Its appearance at once pro- 
nounced it a pelagic animal, the body being gelatinous and 
transparent, as in Salpa^ with the exception of the alimentary 
canal, whicn stood out in relief, being of a deep burnt-sienna 
colour (as is the nucleus in many Salpw)^ and the region of the 
sheath of the proboscis, which was less transparent than the 
remainder of the body. The animal was living when obtained, 
and when placed in fresh sea-water gave evidence of life by a 
feeble irregular peristaltic contraction of the external muscular 
tunic, which increased on irritation ; the proboscis was also 
protruded and retracted several times. 

The animal was about 4 centims. long and 2 broad, and 
5 millimB, in thickness. Hence its dimensions, and especially 
its thickness, render it unfavourable for a perfect examination 
of its structure under the microscope whilst in the entire con- 
dition. As only one specimen was procured, and as this was 
believed to be unique, no dissection was resorted to, excepting 
the removal of a small portion of the epidermis and external 
muscular tunic for microscopic examination. Hence the 
investigation of the structure of this Nemertine necessarily 
Ann. ib Mag. N. Hist. Ser. 4. VoL xv. 12 
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remained an imperfect one, and the affinities of the animal 
amongst other Nemertines could not be determined. 

The animal is leaf-like in shape, narrowing to a blunt point 
at the posterior extremity, and commencing abruptly at the 
anterior. The proboscis is protruded from the suiQmit of a 
protuberance occupying the middle region of the anterior 
extremity. The moutli is situate on the ventral surface of 
the Ixjdy, just posterior to the aperture for the proboscis. 
It is a simple apei-ture, with a plaited margin composed of 
live or six folds. It is the commencement of a short muscular 
tul)e, the cnso]>hagus, which was seen to pass behind the most 
anteri(>r prolongation of the main mesial digestive canal, but 
the communication of which with the latter was not traced. 
The digestive system stands out very conspicuously in the 
fresh condition of the animal, from being of the deep bumt- 
sienna colour already mentioned. It consists of a broad, 
Hattcned mesial canal, somewhat broadest in the middle region 
of the body, anteriorly ending in a bluntly terminated cjsecal 
prolongation, and posteriorly narrowing gradually. As the 
posterior part of the animal was somewhat injured, it could 
not bo determined whether the canal terminates in an anus 
or not. 

The mesial canal receives on either side lateral tributaries 
in pairs, which tributaries remain simple for some distance of 
their horizontal course and then break up into ramifications. 
The most anterior pair of lateral canals is split up into by far 
the most ramifications. The ramifications become less and 
less in each pair towards the posterior extremity of the body, 
some of the most posterior lateral canals being simply bi- 
furcate, and om merely enlarged at the extremity. Therc^ 
are tliirteen pairs of lateral canals in all. 

Tlie nervous system was plainly seen in part. A pair of 
rounded ganglia lie on the ventral and lateral surface of the 
sheath of the proboscis, being a little posterior in position 
to the mouth. A c'ommissure passes above the oesophagus and 
l)etween it and the proboscis-sheath. From the ganglia a 
pair of fine simple nerve-cords pass in a curved course down 
to the posterior extremity, where their termination could not 
l)e ascertained. The cords cross vcntrally the lateral d^eetive 
canals about the point where ramification commences, further 
connexions of the ganglia could not be ascertained. 

The specimen obtained was a female, A series of ovaries, 
consisting of pear-shaped masses of minute ova^ were present, 
situate between each of the pairs of lateral digestive tubes, 
immediately external to the nerve-cord on each side. The 
masses of ov^a arc contained in small cavities in the gelatinous 
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internal body-tissue. When pressure was exerted, the ova 
issued from small corresponding apertures on the ventral 
surface, and the small empty cavities remained. I'he ova 
were spherical, about *28 millim. in diameter, and appeared 
composed of fat-globules and granular matter. 

The proboscis-sheath, which is wide and capacious, is verj^ 
plainly seen on the dorsal aspect of the body, and dimly 
through the thickness of the body from the ventral aspect. 
It has a firm muscular attachment at its orifice ; and bundles 
of muscular fibres (apparently retractor) arc attached to it here 
on either aide (PI. XV. B. fig. b, 1). The proboscis itself is, 
when retracted, coiled up in the usual manner within its sheath, 
as seen in fig. d. It could unfortunately not be ascertained 
whether the proboscis is armed f>r not. It was never entirely 
retracted ; but a small p(n*tiou of it always remained exsertea. 

The outer surface of tlie body of the Nemertine is covered 
with a hyaline, very thin integument, which is thrown into 
numerous folds ana wrinkles, wliicli arc so arranged along 
certain lincjs around small spaces nearly free from them as 
to produce on the surface of tlie body an appearance of a 
series of small polygonal areas separated by fine reticular 
network (fig. d ). This condition of the surface was most 
conspicuous about the anterior part of the body ; but the 
body was much lacerated by the meshes of the trawl, and 
therefore 1 cannot say wliether the whole integument is 
in this condition in the fresh state or not. The folds and 
plaits in the integument are so sharp tliat they give the ap- 
pearance, under the microscope, of somewhat spindle-shaped 
Dodies with sharply pointed extremities (fig. c, 1, 2, 3). At 
first I supposed that these Ixidies were urticating organs re- 
sembling those of Bipalium ; but on carefully teasing up a 
portion of the integument with fine needles, and being unable 
to isolate a single one. I concluded that they were mere folds. 
They are, however, oi remarkable apiiearance, from their ex- 
treme abundance and the manner in which they cross each 
other at all angles. They are well preserved in glycerine 
preparations of the skin hardened in picric acid. 

Beneath the integument is some granular glandular matter. 
Immediately licneatii the integument, and in close adherence 
to it, is the muscular tunic, evidently the homologue of the 
cutaneous muscular system of BtpaUum and other Planarians. 
As in these, the outermost fibres are circular in direction, the 
inner longitudinal. 

The muscular tunic encloses the entire body. It is thin, 
mi in the fresh condition of the animal transparent and in- 
conspicttouB, but becomes opaque when the animal is hardened 

12 ^ 
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in picric acid. The inner lonritndinal layer conaista of stout 
bands of fibres running parallel to one another. The outer 
circular fibres arc far less developed^ and are not gather^ 
into bundles, but cross one another slightly obliquely in their 
transverse course, forming a slight meshwork over the longi- 
tudinal fibres. 

Beneath the muscular tunic and between its meshes the 
body mass is filled up with a gelatinous hyaline structureless 
matter, imbedded in which lie the viscera and the muscles 
attached about the orifice of the sheath of the proboscis. 
Internal muscles, except those referred to, were not observed. 

No eyes or other sense-organs were found ; and ciliated sacs 
were not seen. 

From the circumstance of the only specimen of /VZeyro- 
nenm'tvs having been much lacerated, and from the animal 
not Jiaving been dissected, it will of course require further 
examination. In the specimen as procured there was a deep 
constriction of the Inaly at about the junction of the first with 
the second fourth of its length. This, it appeared pretty 
evidently, had been caused by the meshes of tne net The 
posterior extremity was somewhat injured, and its form may 
not be quite coirectly given. Ciliated sacs may bo present ; 
and the structure of the proboscis might throw light on the 
affinities of the animal. 

The form of the digestive system is the most remarkable 
feature about ‘Pelagonemertes, in its close resemblance to that of 
Dendrocwla, In other respects Pehgonem^^ies is thoroughly 
Nemertinc in structure, being merely modified for pelagic 
existence. It is remarkable that the gelatinous hyaline mass 
of the body is not tegumental in character, but apparently 
homogeneous with internal structures. 

The occurrence of a peculiar bumt-sienna colour in many 
very different pelagic animals is remarkable. With many 
the colouring may be explained as protective resemblance to 
the oceanic seaweeds. For its occurrence in others, such as 
Salpa MiAPdagonemertenyin an otherwise hyaline body, there 
m^ be some common cause, possibly also protective. 

Diagnosis of the Genus Pelagonemertes^ H. N. M. t Bodp 
Uaf-duipedy gelatinoua^ hyaline* The anterior extremity of 
the body hroad and ahmpt^ the posterior narrowed to a point* 
The diaesilve canal with thirteen pairs of lateral 
GW in Dendrocoela. Integument thin and hyaline^ with a thm 
muscidar tunic immediately beneath it ^ consisting of external 
circular arul internal longitudinal fibres. The animal free-- 
swimming^ oceanic* 
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EXPLANATION OF PLATE XV, B, 

Fifjf, A. MiffomnerteH Halkdom, from the ventral surfece. x 2 diameters. 
1, mouth, with (Baopnagua; 2, partly protruded proboacie; 
5. nerve-ganglia ; 4, norve«eords j 5, ovaries ; 0, digestive canal. 
The aheath of the pn>bo8t:ia is Heen through the body lying 
behind the digoative canal. 

Hff. B. Sketch of the proboscis-sheath and contained retracted probos^ds, 
from the dorsal aspect j 1, retractor muscles inserted into the 
commencement of the sheath. 

Fifijf. c. J , one of the polygonal areas, enlarged, showing the wrinkles of 
integument prolliicing the appearance ; 2, peculiar appearance 
of sotne of the folds or’ the integument. 

Fiff* 1). Reticular apptjarance of the integument observed in certain parts 
of the body. Natural size. 


XXI. — Submarine- Cable Fauna, By J. (xWYN JEFFREYS, 
LL.D., F.R.S., and the Rev. A. M. Norman, M.A. 

[Pkte XII.] 

A NOVEL and unusual method of collecting specimens of the 
marine Invertebrate fauna is by means of the telegraph- 
cables which are laid down along so many of the great ocean 
highways. These cables occasionally need repairs, and miust 
be taken up for that purpose. An opportunity has lately 
occurred, through the kindness of Sir James Anderson, of 
observing the animals which were found attached to the 
Falmouth-and-Lisbon cable, laid in June 1870, and taken up 
last autumn for repairs between N. lat. 47° 58' and 47° 35', 
and in W, long. 7° 6', at depths ranging from 89 to 205 fathoms 
on the edge ot soundings ; bottom sandy. Such depths are 
now not considered great; but the ground seems to have 
been hitherto unexplored by the dredge. The accuracy 
of the communication made by Sir James Anderson is un- 
ijuestionable, and differs in that resnect from the informa- 
tion which misled M. Alphonse Milne-Edwards, when he 
published a list of the animals attached to a cable which 
was taken up several years ago between Cagliari and 
Bdue, 

The Molluscs thus procured are interesting only for the 
sake of locality; they will be noticed by Mr. Jeffreys. An 
account of the other Invertebrates, including some new forms, 
wiU be given by Mr. Norman. 
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Part I. MOLLUSCA- By J. Gwyij JmmEm 
Bukmtofmx. 

Ter^ratula capui^serpmUsy Liun^ : a small valve* 
CONOHIFERA* 

Anomia ephippiumjlA*^ vars. aj^wawwiJa and : living* 

Ostrea cochlear , Poli: living, and moulded on the cable* 
This may possibly be a variety of the polymorphotia 
0. edulisj owing its peculiar shape and comparative afeenoe 
of lamination to its remaining attached to corals and othc^ 
cylindrical substances. 1 think: 0. ronaceay I>eshajj^es. ought 
to be united with 0. cochlear^ as it differs only m having 
a brighter colour. 

Pecten apercularis^ L. : living. 

stmUiSj Laskey : valves. 

Lima suhauriculdtaj Montagu : valves, 

Loscornhuj Turton : a fragment. 

Avtcula kirundoj L. : living and attached to Sertularia^ 
Mytilufi p/iaseoiinu8j Philippi : a valve. 

K^Uia mihorbicularisj Mont. : living. 

Axinus cycUidim^ S. Wood: a small valve. 

Cardium minimum^ Ph. : a fragment. 

Astarte triangularis^ Mont. : valves j having the inner margin 
notched or plain, iirespectivo of size and apparent age* 

Circe minima^ Mont. : young, one living. 

Venus ovatUy Pennant ; valves. 

Tellina pusilla, Ph . : a valve. 

Mactra soUda^ L., var. ellipticAi : young, valves only. 

Gastropoda. 

(hchstr&ma nitens^ Ph, : dead. 

Trochua millegranm^ Ph. ; dead, young. 

Riaaoa aoluta^ Ph, : dead. 

Triforia perveraa^ L, : living and dead, young. 

Pteropoda. 

Sptrialia retroveratia^ Fleming, var. Jeffreyai: dead. 

Part II. CRUSTACEA &c. By the Rev. A. M« Normal* 
Crustacea. 

Ehaha ? : small fragment of carapace, apparently IS. 

tuhrrosa^ Penn. 
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iragwmt of carapace, I think G, dwpermy 

A^hfj^^ms lai^pes (Sara) •* OaUiape OmammiA O, FinmUi^ 
ft & W. : abnndant Sarahs apecific name has precedence 
isi those of Bate and Westwood, whose C* Ossmm mv\ 
0. Fi^aUi are undoubtedly but one a^ies. The late 
Axoi Boeek^ placed this Amphipod in his genus Am- 
separating it fmm C, mviuttmlay which remains 
thO trpe of the genus CalKopius^ Lilljeborg {xaVolliope^ 
B. & W*). 

Gammampi^u erythrophthalmuSy Lilljeborg,=3: AVrystAeits ery- 
thropt/ialmuny n. & W. : one specimen. 

Prohotium {mtMontayuay Bate) : fragment, top imperfect for 
identification. 

JEgina pfmsma (Montagu) » Protella phasmuy Bate, 

Munna : fragment. 

Loxoconcha multi fora (Norman). 

Cytkeropteron nodmumy Brady. 

Schlerochilua contortus (Norman). 

Paradox09t/)ma variahiU (Baird). 

emtjbrmcy Brady. 

POLYZOA. 

DioftiopoTa obelia (Fleming). 

Idmonea atlaniica^ Forbes. 

Salioornaria farciminoides (Ellis & Sol.). 

Hippothoa catenularia (Jameson). 

divaricatay Lainx. The typiral form. 

— divaricatay var. carinatay Nonnan. PI. XII. figs. 4-7. 
A remarkable form, procured from this source, ana which 
I have also dredged in Birterbuy Bay, is worthy of a name, 
and is figured (rl. XII. figs. 4-7). It has all the cells, as 
well as the intercellular tubules, strongly carinated, and 

^ The death of this able Scandinavian naturalist at an early age is a 
mat loss to soieuce. His contributions to the study of the Crustacea 
XtUf^poda and Copepoda are all most valuable. The urodromus (* Crus- 
tioea Ajuphlpoda borealia et arctioa') which he published in 1870 marks 
a new startiitg-point in tlie investigation of this subclass, and contains 
by fer the moat scientific arrangement of the sessile-eyed Crustacea which 
has as yet appeared. The first part of his larger work, * l>e Skandinaviske 
og Arkfiske Araphipoder,' 1872, raised hopes of a most complete mono- 
graph on the sul^ect on which it treats; but death has stepped in to rob 
us of the fulfilment of those hopes. Herr Axel Boeck’s executors inform 
me that the MS. and drawings will be, it is hoped, capable of arrange- 
ment so as to allow the issue of a second part of t^is Monograph; out 
although a mass of other drawings remain, there are not the MS. or notes 
to ename them to be utilised. 
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thus presents as strongly marked featums as mny of tUe 
allied so-called species of Hippothoa. 

Eschara ronacea, Busk. 

Lepralia ventncosa, Hassall. 

mxcro 9 i(ymay Norman, 

ciliata (Liirn.). 

innominataj Couch. 

Brongniartii (Aucl.). 

Ecuinodeumata. 

AnUdon rosaoexia (Linck) : fragment. 

Echinocyamxis anguloauSy Leske, 

Hydkozoa. 

Eudendrium rameum, Pallas. 

Genus Acryptolakia, Norman, n. g. 

Zoophyte ramose, irregularly branched, branches composed 
of several tubes; hydrothecae rather distant, sul)8piraliy or 
alternately arranged, tubular, not contracted at the l>ase and 
prolonged into the branch itself ; mouth somewhat patulous. 

Acryptolaria ejc»erta (Busk), «» Oryptolaria exserta^ Busk, 
Quart, Journ. Micr. Scl. vol. vi. (18*58), p. 130, pi. xix. 
fig. 3. PI. XII. figs. 1 & 2. 

In the fifth volume of the ^ Quart. Joum. Micr. Sci.’ p, 173, 
pi. xvi., Busk established a genus Oryptolaria for the reception 
of a New-Zealand Ilydrozwn, which had the pi^julianty of 
having the cells completely immersed in a cylindrical poly- 
nidom com{K)sed of numerous tubes.’’ In the following year 
ne described another Hydroid from Madeira under the name 
Oryptolaria exserta ; but this species was devoid of the very 
cliaracters on which the genus Oryptolaria had been establishea, 
the hydrothecai being much exsertetL and standing out at a 
considerable angle from the stem. Many specimens of this 
Madeiran form are amoi^tlie cable-scrapings ; and they agree 
in every respect with Busk’s description and fijgures, except 
that th^ are much less rg 5 ularly branched than is repmentm 
in his plate xix. fig. 3. It is impossible that this species can 
remain in the same genus with (7. prima : and I therefore oott** 
stitute a new genus, of which it will be me type. It seems to 
find its nearest relation in Qrammaria dWe^««a (Sars) , a species 
which I cannot think Mr. Hincks has done right in placing 
in the genus Salacia of liamouroux, the type of which has 



the Suhmnm^-CahU Faum. 178 

the bydrothecfe in tegular verticil«, and the branchlets con- 
tracted in a very remarkable mavmer at their junction with 
tlie brmiches. 

Genus Soapus, Norman, n. g. 

Zoophyte in the form of a spongious mass rolled in cylin- 
drical form round the stems of oranching Hydrozoa {Acrypto- 
luria)j and consisting of a series of somewhat closely pa^ed 
subquadrate liydrothecaj, closed in above, except at the centre, 
where the hyamtheca projected in the form of a short, simple, 
cylindrical homy tube. 

Scapus tithMlifer, Norman, n. sp. PI. XU. fig. 1, a, & fig. 8. 

Zoophyte growing in little roll-like masses round the 
larger stems of Acryptolarta exmria (Busk), almost every 
specimen of which was the bearer of this parasitic species, 
though none of the other zoophytes procured at the same time 
and place showed a vestige of it. The roll-like moss has 
a soft spongious character, the external crust being liarder. 
It consists of a large number of hydrothecic, which, on a 
section lieing made, prove to be subquadrate in form, and 
packed clostdy togc'ther without any interspaces ; the hydro- 
theca is closed in above except at the centre, where it is raised 
in the form of a short tubular orifice, rising from the mass of 
the hydrozoary ; this tulie is often slightly, but never much 
bent. 

At first sight this species bears a strong resemblance to 
Coppinia arcta, from which, however, we at once know it by 
the more elongated and delicate character of the lolls and 
by tlie much shorter tubuli. In organic structure, however, 
the two species are very distinct from each other. In Cop- 
pinia the basal mass consists of chitinous ctjlls rendered 
polygonal by mutual pressure, these cells are the gonothec® ; 
while the slender-tubed hydrothecae pass through the mass to 
the base of the hydrozoary, and are of equal diameter from 
the base to their free extremities (see a paper on the structure 
of Coppinia by Allman, Brit. Assoc. Report, 1868, p. 87, 
publislied subsequently to Hincks’s work). In 8capm the 
nasal mass consists of the hydrothecse, whicli are bottle-shaped, 
expanded below and forming the mass, and contracted above 
into narrow projecting tubes. 

Bertuhrella mlyzonias (Linn.). 

Qayi (Lamx.). 

Diphmia pinaster (Ellis & Sol.). 

— alata (Hincks). 
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Thuiceria arttculata (Pallas). 

Aglaophenia tuhulifera (Hincks). 

myriophyllum (Linn.). 

Foraminifera. 

Cornuaptra foliacea^ Philippi ; the form imwlvens, 

TrilocuUna trigonuJa^ forma angukxta^ Karrer, Sitzungsb. d. 
k. Akad. d. W, math.-naturw. Cl. Bd. iv. Abth. 1, 1867, 
pL ii. fig. 6. The only TrilocuUna found seems referable 
to the angulata of Karrer, which is certainly not worth 
distinguishing by a name, but is so far interesting that it 
is a re{)resentativc near our shores of a group of so-called 
species which have received names from D’Orbigny, Reuss, 
KaiTcr, &c. 

Quinguelocultna suhrotunda (Montagu). 

Valvulina conicuy D’Orb. 

Lagena Lydlii^ Seguenza. Mr. U. B. Brady figures tliis 
iorm, Ann. Mag. Nat. Hist. ser. 4, vol. vi. pi. xi. fig. 7. 
It is undoubtedly nothing more than a separated single cell 
of a form of Nodoaaria scalaria^ Batsch. I have a series 
which compIet(dy proves this statement. 
marginaia^ W. & J. 

Nodosaria scalaxUsj Batsch. 

Crist ellaria rotulatUy Lamk. 

Polymorphina lacteuy W. & J. 

compressay D^Orb. 

Uvigerina angulosoy Will. 

irregularisy H. B. Brady, Nat. Hist. Trans. Northumb. 

and Durham, vol. i. (1867), p. 100, pi. xii. fig. 5. A single 
and not well-marked specimen has been submitted to Mr. 
H. B. Brady, who has confirmed my opinion in referring it 
to this form. 

OrhuUna universay D’Orb. 

Globigertna hulloidesy D’Orb. 

inJlaUiy D’Orb. Foram. Canar. p. 184, pi. ii. figs. 7--9 ; 

Parker and Jones, Phil. Trans. 1865, p. 867, pi. xvi. 
figs. 16& 17. Now first recorded as occurring so near our 
shores ; but I have previously found it abundantly in sand 
from 112 fathoms dredged, in Mr. Jeffreys’s yacht ^The 
Osprey’ in 1870, 30 miles west of Valentia Island. 

Textularia sagittulay DtixmQt. 

pjfgnuBay D'Orb. 

abbrematay D’Orb. Foram. Foss. Vienna, p. 249, pi. xv. 

figs. 7-12; Parker and Jones, Phil. Trans. 1865, p. 869, 
pi. xvii. fig. 76. 

— - aggluknansy D’Orb, Foram, Cuba, p. 144, pi, i. figs. 17 
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& 18 ; Parker and Jones, Phil. Trans. 1865, p. 369, pL xv 
fig. 21. 1 have previously found both this and tne last 

species in the very fine collection of British Foraminifera 
bequeathed to me by my late friend Mr. E, Waller; the 
specimens are from off Valenti a Island. T. agglutinam I 
have also from my Shetland dredgings. 

Bulimina Buchiana^ D’Orb. Foram. Foss. Vienna, p. 186, 
pi. xi. figs. 15-18; Parker and Jones, Phil. Trans. 1865, 
p. 374, pi. xvii. fig. 71 : abundant. This strongly cha- 
racterized species is also in the Waller collection, from 
112 fathoms, off Valentia. 

— punctata.^ D’Orb. 

Dxscorhina glohularis^ D’Orb. 

Planorhulina Haidingerii^ D’Orb. 

Truncatulina lobatula. Walker. 

rej^ulgens^ Montfort. 

Planuhna arhninenHis^ D’Orb. ; Parker, Jones, and Brady, 
Ann. & Mag. Nat. Hist. ser. 4, vol. viii. pi. xii. fig. 131. 
Several specimens of this highly interesting Mediterranean 
form. 

Anomalina coronata, Parker & Jones. 

Palvinulina repanda^ F. & M. 

— ek^anSj D’Orb. 

— — Afichelimana, D’Orb. M^m. Soc.Gdol. de France, vol. iv. 
pi. iii. figs, 1-3 ; Parker and Jones, Phil. Trans. 1865, 
p. 369, pi. xiv. fig. 16, & pi. xvi. figs. 41-43. British ex- 
amples of this very gibbous PulvinuUna wore previously 
in my collection from Shetland and also Valentia ( Waller ^s 
collection). 

canariemis. D’Orb. Foram. Canar. pi. i. figs. 34-36 ; 

Parker and Jones, Phil, Trans. 1865, p. 395, pi. xvi. 
figs. 47-49. 

~~ Jfenarrfu, D’Orb. Modules, no. 10; Parker and Jones, 
Phil. Trans. 1865, j). 394, pi. xvi. figs. 35-87. 

Roialina orbtoulariSf D’Orb. 

Pblytrema mimaceumj lAXiXi..^Millepora /niVimcea, Linn., 1789, 
oy-st. Nat. edit. 12 (Gmelin). vi. p. Polyirema coral- 

UnOj Bisao, Hist Nat. de I’Europe Mdrid. p. 340, pi. v. 
^g. 45, 46 ; Mill^ ra rubra, Lamk. ii. p. 202. no. 8; 
Jnlytrema rubra. Carpenter, Introd. Study Foram. p. 235, 
pi. xiii. figs. 18-20. A young specimen growing on a valve 
of Pecten. It is very interesting finding this remarkable 
Mediterranean Foraminifer so near our coast. The genus 
Pohftrema was established by Kisso, not by Blainville, who 
is credited with it by Carpenter. 

Operculina nnwionoidf*, Gron. 
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POKIFEKA. 

Small fragmeuts of a sponge occurred on the stemsS of a 
zoophyte, riot recognizing it, I forwarded it to Dr, Bower- 
bank, who pronounced it new, and has characterizes! it as 
below. There was also a mass of siliceous root>fibiX58, re- 
minding one strongly of those of Holtenia Carpmteri; but 
they are not red'erable to that 8|)ecies, inasmuch as there were 
no hamate spined spicules {tu.de Thomson’s plate Ixviii. fig. 5), 
and the simple spicules were of two sizes — the one much larger 
than those of //. Carpentcri^ the other very much more slender, 
1 am not able, therefore, to refer this beard ” to any known 
sponge. I should add, however, that Dr, Bowerbanlc thinks 
they belong to Holtmia ; but I cannot agree with liim, for the 
reasons I have stated, in tliinking so. 

hodictya funalis^ Bowerbank, n. sp. 

Sponge massive, sessile. Surface smooth, but uneven. 
Oscula simple, dispersed, minute. Pores inconspicuous. 
Dermal membrane pellucid, spiculous ; tension-spicula acerato, 
slender, subfasciculate, ratluir few in number ; retentive apicula 
bi- and tridenbite e(|uiauchoratc, rather few in number, and 
rarely palmato-tridentate equianchorato ; also simple and 
contort biharaate snicula, minute and very slender, ratner few 
in number. Skeleton : spicula acuate, stout, rather short, 
basally incipiently spinous ; primary lines tri- or quadrispicu- 
lous, rarely more ; secondary lines mostly uni8j)iculou8, rarely 
more than bispiculous. Interstitial membranes sparingly 
spiculous ; spicula same as those of the dermal membrane. 
Colour, m the dried state, milk-white. 

On one of the Atlantic cables, 150 miles from the 
Land’s End {Sir James Anderson), 

Examined in the dried state.’’ 


EXPLANATION OP PLATE XIL 

Fig, 1. Aeryptokria tx8«rta^ Biuk, with Scapus tuhulifer^ Norman, para- 
sitic at a ; natural size. 

Fig, 2. A portion of Acryptot4iria txwrUif miupfified. 

Fip, 3. A portion of the surface of Scapm tuwUfmr, Norman, ma^mified. 
Figs. 4-7. Hippothoa divaricata, var. carinata, Norman, magniflM. 
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X XII. — Deitcnpliom of new Species of Poly zoa from the Lower 
and Upper ailurian Hocks of North America, By H. 
Allkyne Nicholson, M.D., l).Sc., F.R.S.E., Professor of 
Biology in the Durham University College of Physical 
Science, Newcastle-on^Tyne. 

[Plate XIV.] 

Having in a former communication described the species of 
Ahcto and Hippothoa which have come under my notice as 
occurring in trie Cincinnati Grotip (Lower Silurian) of Ohio, 
I have now to describe from the same formation several spexiies 
of Ptilodictya and one of Geramopora^ which I have been able 
to determine, from the collections submitted to me bv Mr. U, 
P. James and Prof. Edward Orton, and all of which appear 
to be new. I have also an interesting species of Fenestella 
to describe, from the Upper Silurian (Guelph division of the 
Niagara formation) of trie State of Ohio. 

1. Ptilodictya falciformisy Nich. PI. XIV. figs. 1~1 

Polyzoary consisting of a single, unbranched, or slightly 
branched, elongated, flattened and two-edged frond, the form 
of which is curved or falciform, and which gradually expands 
from a pointed base till it reaches a w idth of two lines within 
a distance of less than half an inch above the base. The total 
length may exceed two inches; but the wddth, in typical ex- 
amples, rarely exceeds two and a half lines. The transverse 
section is acutely elliptical, the thickness in the middle not 
exceeding half a line ; and the flat faces of the frond are very 
gently curved and not angulatcxi. A central laminar axis, 
though often undcmonstrable, can sometimes be clearly shown 
to exist. The edges of tlie frond are thin and sharp, formed 
by a narrow band, which is marked with longitudinal or 
afightly oblique striae and by the apertures of minute imperfect 
cells. Both sides of the frond arc celluliferous, the cells 
being apparently pe]^)endicular to the surface, and being 
arranged in intersecting diagonal lines, which form angles 
of about 80^ with the sides of the frond, and thus cut one 
another at about 60^. The mouths of the cells are oval or 
somewhat diamond-shaped, their long axis coinciding with 
that of the frond, alternately placed in contiguous rows, about 
eight in the space of one line measured diagonally ; the outer- 
most rows very slightly smaller thati the others. Walls of 
the cells moderately thick ; no surface-granulations, tubercles, 
spines, or elevated lines. The mouths of the cells parallel 
With tne general surface, neither lip being especially prominent, 
and the j^ane of tlie aperture not oeing oblique. 
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A» a general rule the polyzoary is simple, unbrancbed, mA 
falciform. 1 have seen, however, in the fine collection of 
Mr. Dyer, of Cincinnati, some specimens in which the frond 
bifurcates at its distal extremity, and at least one example in 
which it splits into three divisions. I have also seen examples 
of what may probably prove to be a distinct species, in which 
the frond is very much wider than is normally the case. 

This beautiful species is allied to IHilodictya {Eeckaropora) 
recta. Hall, on the one hand, and to P, lanceolata, Goldf., 
P, giadiolay Billings, and P. stdeafay Billings, on the other 
hand. The specimens from which the above description is 
taken were sent to me with the label of Esoharopora recta 
attached to them ; and at first sight they certainly closely 
resemble this species, especially in the disposition of the cells 
in intersecting diagonals of great regularity. It is certain, 
however, that they are distinct from Hall’s species — the chief 
difFe!rences consisting in the fact that the frond of P. falctjbrmu 
is greatly flattened, so tliat the transverse section is acutely 
elliptical instead of being ^^cylindrical or subcylindrical,^’ 
whilst the edges are sharp and non-celluliferous, and the 
entire frond is regularly curved and sabre-shaped instead of 
being straight. Hall states that Eacharopora recta is not 
branched, but possesses root-like processes. J udging, however, 
from liis figures, it would seem probable that his specimens 
have been arawn and described m an inverted position, and 
that this form is in reality dichotomously branched (Pal. N. Y. 
vol. i. pi. xxvi. fig. la). 

From Ptilodictya lanceohta, Goldf. (Petref. pi. xxxvii. fig. 2) , 
the present species is readily distinguished, more especially by 
the disposition of the cells, which are in regularly intersecting 
diagonal lines ; whereas in the former there is a central scries 
of longitudinally arranged cells, flanked on each side by 
diagonal rows directed like the barbs of a feather. 

With Ptilodictya ghdiohy Billings (Cat, Sil. Foss, of Anti* 
cx)8ti, p. 10), our species agrees in the shape of the frond ; but 
it is proportionally twice as wide, whilst the cells are oval 
instead of being rectangular or oblong, and are disposed m 
decussating diagonals instead of in regular longitudinal lines 
as in the former. 

Lastly, Ptilodictya sulcata^, Billings {be. cii. p. 85), whilst 
resembling P. falciformia in shape, is distinguished by the 
nearly square cells with intercellular sulci^ and 1^ the fact 
that the cells are arranged in longitudinal lines. 

Locality and Formation, — Not uncommon in the Gmcinnati 
Group, near Cincinnati, Ohio. Collected by Mr. U. P. James. 
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2. Ptilodictya emaceraiu^ Nich. PI. XIV, figs. 2^2 6, 

Polyzoary consisting of minute, narrow, linear fronds, 
which branch dichotomously, and have the form of a much 
flattened, acutely pointed ellipse in transverse section. Width 
one third of a line ; length of largest specimen observed two 
lines. Cells elliptical, their long axes corresponding with 
that of the branches, about six or seven in tlie space of one 
line measured longitudinally. There are four, five, or rarely 
six rows of cells in the frond. Wlien four rows of cells are 
present, two of these (in the centre) are longitudinal, and one 
row on each side is composed of cells dlrexstexl in an obliquely 
ascending manner. When there are five rows, as is most 
commonly the case, the three central ones are longitudinal and 
a lateral row on each side is oblique. When there are six 
rows, two central ones are longitudinal and two on each side 
oblique. The cell-mouths are much longer than wide, and 
each row is separated from the next by an elevated line. The 
lateral margin of the frond on each side forms an obtuse non- 
cellulifcrous edge, th^ width of which is so small that it cannot 
always be detected. A central axis was not clearly determined, 
but is doubtless present. 

The only previously recorded species of tlie genus to which 
Ptilodictya emacerata presents any close resemblance is P, 
fragilie^ Billings, from strata of the same age in Anticosti 
(Cat. Sil. Foss, of Anticosti, p. 9). Our species, however, is 
distinguished from the latter by its uniformly more minute 
dimensions, the smaller number of rows of cells in the frond, 
and the possession in general of no more than a single row of 
oblique cells on each side. P. fragilis^ on the other hand, 
has a width of from two thirds of a line to one line, with 
from eight to ten rows of cells, and two or three rows of 
oblique marginal cells on tmeh side. It is possible our form 
is only a vanety of P, fragili8 ; but in the absence of figures of 
the latter, and in the face of the differences above mentioned, 
I think it safest to regard P, emacerata as a distinct species. 

Ltocaliiy and Formation. — Cincinnati Group, near Cincin- 
nati, Ohio. Collected by Mr. IT. p. James. 

3. PHhdictya flagellum^ Nich. PL XIV. figs. 3-3 i. 

Polyzoary consisting of a single, narrow, unbranched, two- 
edged, flattened frond, which has an acutely elliptical section. 
The frond commences at an attenuated base, and gradually ex- 
pands till a width of one line is readied, the total length of the 
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only specimen examined being eight lines. The general form 
of the frond is falciform, but towards the base it is alternately 
bent from side to side in a flexuous manner. The cells are 
arranged in longitudinal rows, about ten rows in the space of 
one line, the cells of contiguous rows alternating with one 
another. The cell-mouths, where most perfect, are narrow 
and long-oval — where worn, subcircular ; and the rows of cells 
are separated by strongly elevated longitudinal ridges. The 
non-celluliferous margins of the frond are inconspicuous : and 
the central axis, though doubtless present, was not clearly 
determined. 

This species most nearly resembles Ptihdictya gladiolay 
Billings, from which it is distinguished by its much smaller 
size and less width, and by its flexuous form. From P. fttlci-^ 
farmis^ Nich., it is separated not only by tlie above characters, 
but also by the longitudinal arrangement of the cells. 

Locality and Formation , — Cincinnati Group, Lebanon, 
Ohio, immediately below the horizon of Streptelasma cerrnu 
culum. Collected by Prof. Edward Orton and Mr. W. Bean. 


4. Ptilodictya (?) arctipora^ Nidi. PL XIV. figs. 4-4 

Polyzoary forming a cylindrical, slightly branched frond, 
which is not sharp-edged, exhibits no non-celluHferoua borders, 
and shows no traces of a central laminar axis. Cells arranged 
in obscurely longitudinal alternating rows, ^parently nerpen- 
dicular to the surface, and radiating in all directions from an 
imaginary axis. CeU-mouths very much compressed, much 
longer than wide, expanded below and attenuated superiorly, 
where they are often somewhat twisted and bent. Upon the 
whole, the cells are pyriform in shape, with their narrow end$ 
directed upwards, about eight occupying the space of one line 
measured vertically, and twelve the same space measured 
diagonally. The cells are not always in contact, especially 
in their upper portion ; and their borders are always dustinctly 
marked on by impressed lines ; but they arc not arranged 
between elevated longitudinal ridges. The margins of the 
colls are very thick and conspicuous, not granulated, tubercu- 
lated, or spinigerous. 

The best-preserved fragment examined had a length of eight 
and a half lines, dividing at its summit into two branches, 
diameter being rather more than one third of a line. 

Prom its cylindrical form, and the absence of a laraiim atis 
or of non-poriferous margins, it would seem certain that this 
singular form is not tx PH>tiodictya j but I am at a loss to know 
where it should properly be placed, its extreme minuteness 
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rendering its generic affinities very uncertain, owing to the 
immsaibilitj of making out the details of its internal structure. 
It nas. however, some affinity with Ptilodictya (?) raripora. 
Hall, ^m the Clinton Group ; and I have therefore reierrea 
it provisionally to this genus. 

locality and Formation , — Cincinnati Group, near Cincin- 
nati, Ohio. Collected by Mr. U. P. James. 

6. Ptilodictya fenestelliformisy Nich. PI. XIV. figs. 5-5 h, 

Polyzoary palmate or subpalmate towards the base, dividing 
distally into small branches. Basal expansion and branches 
flattened and sharp-edged, the branches being acutely elliptical 
in cross section, and aoout three fourths of a line in thickness 
centrally. Cells covering the whole surface on both sides, 
with the exception of the sharp lateral margins, which are 
non-ceUuliferous, as well as of certain non-ponferous areas to 
be subsequently noticed. The cells on the two aspects of the 
flattened frond resi^cctively have their bases separated by a 
thin laminar axis. The cells in the middle of the frond are 
about three eighths of a line in height, gradually diminishing 
towards the margins. Cell-mouths ovate, slightly longer than 
broad, arranged in longitudinal rows, alternate or subaltemate 
in contiguous rows^ about five cells in one line measured 
longitudinally, and six in the same space measured diagonally. 
The longitudinal spaces between the rows of cells arc broad 
and sli^tly elevated, and are faintly striated longitudinally 
or obscurely punctate. On tlie other band, the spaces between 
the ends of the cells are very much narrower ; and the surface 
thus closely resembles that of a small Fenestella — the cell- 
mouths looking like ^^fenestrules,” the longitudinal interspac s 
between the cells representing the ^interstices,” and the narrow 
spaces between the ends of the cells corresponding with the 
^‘dissepiments.” The only specimens examined exhibit nu- 
meiouBi apparently solid, rounded or stellate areolas, of an 
average diameter of two thirds of a line, which are not occu- 
pied by cells, but which exhibit an obscurely pitted surface. 

In its sup^ficial characters this form might readily be taken 
for a Fmestellay whilst the character last mentioned gives it 
somewhat the aspect of certain species of Chmtetes {Monticu^ 
lipord). Its internal structure, however, proves it beyond all 
question to be a genuine PtilocRctya ; and I am not acquainted 
with any other species of this genus with which it could be 
oonfouh^. 

Locality and jFb?7natfbn.-— Cincinnati Group, near Cincin- 
nati, Ohio. Collected by Mr. U. P. James. 

Ann, & Mag, N. Hist, Ser.4. VoLxy, 13 
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6. Fenestella nervata^ Nich. PL XIV. figs. 6, 6 a. 

Frond fan-shaped (?), composed of narrow, closely approx- 
imated branches, about four or five of which occupy the space 
of one line. On tlie non-celluliferous side of the frond are 
two strong, slightly diverging, rounded ribs, about half a line 
in diameter, like the midribs of a multicostate leaf. From the 
sides of these ribs the branches spring obliquely, being directed 
in opjiosite directions on opposite sides of the rib, with which 
they make a very acute angle (10® or less). Fenestrules long 
and narrow, nearly twice as long as wide, about three in the 
space of one line measured vertically, and about five in the 
same space measured transversely. 'For the most part the 
fenestrules do not alternate in contiguous rows, but are placed 
opposite one another. The narrow rounded dissepiments 
are thus also placed nearly or quite opposite to one another. 
Branches faintly striated in a longitudinal direction. Cellu- 
liferous side unknown. 

Th(i only example of this species that 1 have seen is im- 
jxirfect, and the riDs from which the branches rise are placed 
two lines aiiart near the base, and four lines apart near the 
summit. It would seem most probable that tlie ribs sprung 
from a common root, and that there were many of them m the 
perfect frond. The species is distinguished not only by the 
possession of these ribs, but also by the long narrow fenestrules, 
which are not placed alternately, but so disi>osed that the 
dissepiments connecting contiguous branches become opposite 
or suDopposite. 

Locmity and Summit of the Niagara Forma- 

tion (in beds probably the equivalent of the Guelph Forma- 
tion of Canada), Cedarvillc, Southern Ohio. Collected by 
Prof. Edward Orton. 


7, Ceramopora ohioensu^ Nich. ^ PL XIV. figs. 7-7 d. 

Polyzoary inemsting, forming thin cxiiansions attached to 
the surface of Brachiopods ana Corals, and consisting, typi- 
cally at any rate, of a single layer m oblique cells. Odls 
arranged in intersecting diagonal lines, and disposed in a 
somewhat concentric manner round more or fewer central 
points ; their upper walls thin and arched ; the cell-mouAa 
oblique and, when most perfect, semicircular in shape. About 
eight cells in the space of one line. 

Such are the appearances presented by this fossil when 
tjuite perfect ; and its examination in this condition leaves 
little doubt as to the propriety of placing it in Hall’s gefius 
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Ceramojpora, Worn examples, however, exhibit very different 
characters; and when the entire original surface has been 
abraded, it is sometimes difficult or impossible to determine 
whether or not one is dealing with this or some entirely dif- 
ferent form. 

When slightly worn, the appearances shown in fig. 7 a arc 
exhibited. The delicate front wall of the cell has now dis- 
appeared ; and til e cavity of the cell appears to be divided into 
two distinct compartments, a larger and a smaller, both of a 
somewhat triangular shape, by an oblique internal septum. 
Besides, other smaller cavities appear in the walls separating 
the different cells. 

When more deeply worn down, or under certain conditions 
not clearly understood, the cells (figs. 7 c & 7 d) appear in 
the form of rounded or oval apertures, arranged in diagonal 
rows, but separated by a vast num^T of small rounded 
foramina, which appear to be the mouths of interstitial tubuli. 
In this condition the fossil presents much the appearance of 
certain species of Ghcetetes ifionticulijxyrd). 

The best examples of tliis singular Polyzoon that I have 
seen, grow in the form of thin crusts, rarely exceeding one 
fourth of a line in thickness, upon Strojihomena alternaia^ 
Conrad, and upon various species of Ckcetetes, In some ex- 
amples it would seem that several layers of cells are super- 
imposed on one another ; but I am not sure of the nature of 
these spexjimens. Not uncommonly the cells are concentrically 
disposed round a number of irregular areolae, each of which is 
formed by a number of cells radiating from a central point. 
Young examples form circular crusts, with a slightly cupped 
centre, from which the cells radiate in every direction (fig. 7 &). 
Lastly, examples are not uncommon which appear to have the 
form of small branching stems. Some of these certainly are 
merely constituted by thin crusts growing upon various ramose 
species of ChoBtetes, Others, however, appear to be entirely 
composed of the Polyzoon itself ; and it is possible that these 
will eventually prove to be a distinct species. 

Locality and Formation, — Cincinnati Group, near Cincin- 
nati, Ohio. Collected by Mr. U. P. James. 


EXPLANATION OF PLATE XIY, 

Fig, 1. Ptilodiatua Nich.) a small example, of the natural 

size. I a. Transverse sootion of the frond, enlarged. 1 6* Small 
portion of the surfsoe, greatly enlarged. 

Fig, 2. j^Hodictga envaeerata^ Nich., of the natural size. 2 a. Transverse 
•ectioti of the IVond, enlarged. 2 6. Portion of the surface, 
greatly enlarged. 


13 ^ 
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Fig. 3. JPiUodict^ya fiaadhmi^ Nich., of the natural size. S /i. Tranaverso 
section of tue same, enlarged, ^h. Portion of tbo surface, 
enlarged. 

Fig. 4. PtUodictya (?) arctiporay Nich., a fragment, of the natural size. 

Au. Portion of the same, enlarged. Ah. A few cells of the 
same, enlarged further. 

Fig. 5. IHiludictga jeneddlifonnis^ Nich., a fragment near the base of 
the frond, of the natural size. 5 a. Transverse section of the 
same, onlorped. 5 h. Portion of the surface, showing one of 
the non -poriferous an^olae, enlarged. 

Fig. C. Fmeatdla nervata^ Nich., a fragment, of the natural size. 
i\ a. Portion of the same, enlarged. 

Fig. 7. Ceramopora ohiomsis, Nich., part of an incrusting specimen, 
greatly enlarged. 7 a. A few c(‘Als from a worn specimen of 
the same, greatly enlarged. 7 b. Portion of a young example 
of the same, sliowing the radiating growth of the cells from a 
central point, enlarged. 7c & 7 3. Praginonts of much^wom 
specimens of the 8anie(?), showing numerous interstitial tubuli, 
enlarged. 


XXIII . — On some new exotic Sessile-eyed Crmtaceans^ 

By the Rev. Thomas R. li. Stebbing, M.A. 

[Plate XV. A.] 

L Of the Crustaceans now to be described, the first is a 
small Amnhipod sent to me by H. J. Carter, Esq., F.R.S.* 
who found three specimens of it in a sponge, a brauchea 
Suberite, from the Antarctic sea, dredged up by Sir J. Ross 
in S. lat. about 77 J® and E. long. 175°, from a depth of 
300 fathoms. 

Two of the specimens are about an eighth of an inch in 
length, the third being very much smaller. Whether the 
larger pair had attained their full size or not is open to 
question. All are of a dark-brown colour — in that respect, 
Mr. Carter tells me, resembling the sponge from which he 
took them. All were closely coiled up, with the gnatbopods 
hidden and tail and antennee tucked under the body. This 
posture, coupled with the breadth of the pereion or thorax, 
gave the creatures a subglobose aspect, at the first glance not a 
little resembling that of a folded Sphaoromid. In point of fact, 
however, their affinities seem to be with the genus Dexaminej 
Leach. The superior antennas have the first joint stout, the 
^cond more slender and twice as long, the third not differing 
from the following articulations of the flagellum. In the 
lower antennae only two of the joints of the peduncle could 
be made out distinctly, being probably the penultimate and 
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antepenultimate — the former being more slender than the latter, 
but in length subequal both to it and to the second joint of 
the upper antennae. The flagellum of the upper antennae is 
lo^er and stouter than that of the lower. 

In the first and second gnathopods the wrists and hands 
are hairy ; the wrist in each case is alx)ut equal in length to 
the hand. The hand in the first gnathopods is subovate in 
shape, with no distinct palm, and the finger projecting rather 

[ nominently. In the second gnathopods the hand is rather 
arger, with a fairly defined palm, upon which the finger folds 
down without overlapping it. In me five following pairs of 
legs (the pereiopoda) tlie fingers are all directed backwards, 
a character which Mr. Spence Bate notes as generally pre- 
vailing in the genus Dexamine. * It is these five pairs of 
pereiopoda which are the most peculiar and distinctive parts 
of the animal. They are all alike, with the exception ol the 
coxal joints ; and as far as could be made out, they arc all 
equal. The thighs are well developed both in breadtli and 
length. The metacarpal joints are also long, about equalling 
the wrist and hand conjointly. Long spines are attached to 
the postero-distal extremity of the wrist. The hands are 
prehensile, a much-curved nnger being opposed to the outer 
point of an excavated ])alm. In the actual state of the spe- 
cimens it was not, however, possible to decide whether the 
palm terminated in two points with a central spine, or in one 
j)oint with a spine on either side. There seemed to be an 
additional spine within the palm close to the base of the 
finger. The telson is long, lanceolate, and deeply cleft. The 
coxal ioints are figured as they appeared ; but those of the 
first three pairs oi pereiopoda were not well preserved, and 
in a normal state are probably less irregular m shape than 
those which I have drawn. 

The specimens have a very noticeable metallic lustre. 
Unless a new genus should be thought wanting, on account 
of the prehensile feet of the pereiopoda, Dexamine antarciica 
will be an appropriate name tor this minute novelty. 

II. The next species to be described, also minute and also 
new, comes from Algoa Bay, South Africa. It travelled to 
England with the same collection of sponges and Gor^nias 
which supplied the Arcturid® described in the ^Annals’ for 
August 1873. There dan be little doubt that it ought to be 
referred to the genus founded by Costa for a Impolitan 
species, which Mr. ^ence Bate has described and figured in 
his British-Museum Uataloguo, stating that ‘Hhe descriptions 
of both the genus and species, as well as the figure, are taken 
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from a figure given in a memoir in the possession of Professor 
Milne-Eawards.” That the first species of 8eba should be 
taken on the coast of Naple^ while the second comes from 
South Africa, suggests the reflection that there must be whole 
armies of sessile-eyed crustaceans yet to be discovered. 

The generic characters given for Seba are as follows 

Slender, smooth ; antenna3 long, subequal ; coxee small, 
four anterior deeper than the three posterior ; gnathopoda 
uniform, subequal, chelate.’^ The new S|)ecies agrees with 
8eba innmnnata in all these respects, except that the an- 
tennae (at least in my specimen, which may oe a very young 
one) are not very long, and that the gnathopods, though 
freeing in general character, arc? not precisely uniform. 
The first are shorter than the second ; they have the thighs 
more slender, tlie hands broader, and the intermediate joints 
notably of less length. In both the infero-anterior angle of 
the hand is produced^ so as to lie equal in length to the linger. 
The first gnathopod is given in the figure as it and its fellow 
appeared in the specimen ; but the reversed position of the 
wrist, hand, and finger, pointing forwards instead of back- 
wards. is not likely to be the natural position in the living 
animal. 

The last three pairs of pcrciopoda differ from those of Ma 
innominata in having the thighs broad, in the last pair witli 
a serrated edge, and in having the metacarpal joints strongly 
developed and overlapping the wrists. The telson is smSl ; 
the caudal appendages short, the rami of the second pair ex- 
tending a little beyond those of the first and third. The name 
proposed is Seba Sauruiersiiy out of respect for W, Wilson 
Saunders, Esq., F.R.S., for whom the marine treasures were 
collected among which this little stranger, about an eighth of 
an inch long, readied our shores. 

III. Out of the same sifting of sand and fraraenta which 
yielded the 8eha came a tiny Isopod, only a twelith of an inch 
m length, with a very striking resemblance, at first sight, to 
the figure of Cymodocea arviata in Milne-Edwards’s ^ Histoire 
Naturelle des Orustac^s ’ (pi. xxxi. fig. 16). The resemblance, 
however, is only one of general outline ; for whereas the striking 
feature in the Cymodocea is the triangular prolongation of the 
seventh segment of the thorax, in tne new species it is the 
terminal segment of the abdomen of tail which is produced 
beyond the caudal appenda^s into a large conical toofti; 

The body is smooth, with scale-like markings visible under 
a lens over all parts of the skin. The abdomen is in two 
divisions, the first retaining indications of three segments sol- 
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dared toother. The second division is nearly three times as 
long as Sie first, and for two thirds of its length is much in- 
flated ; it then becomes slightly constricted and considerably 
depressed. Of the caudal appendages the outer plate is much 
smaller than the inner liotli in lengtli and breadth, and is oval 
in shape. The inner plate follows much the same curve along 
its free border ; but, where it closely adjoins the tail-segment 
to which it is united, it has a slight concavity fitting the corre- 
sponding convexity of the tail-piece. On the underside of 
the animal a broad fold of this last tail-segment sti’ctches the 
whole length of each side of it ; beneath the narrower part 
of the segment the edges of these folds meet. 

There is a species of Sp/mroma {Sphccroma Jarinii) described 
by Milne-Edwards from the Egyptian crustaceans of Savigny 
and Audouin, of which he says : — This species appears to be 
very near to Sphmroma serratumj but is distinguished from it 
by the form of tlie last segment of the abdomen, which is pro- 
longed backwards into an obtuse point. The external plate 
of the caudal appendages has its edge smooth. The length 
is about two lines.” This, as far as it goes, might fairly suit 
the present species ; but as nothing is said of the great dif- 
ference in size between the plates of the caudal appendages, 
whicli are in consequence very unlike those of Sphteroma ser^ 
ratum, there can be little doubt that the present is a distinct 
species, for which I propose the name of Sphmroma algoeme. 

It is scarcely of imjiortaiice to mention that both this and 
8eha Saundersii are light yellow in colour, since the colour 
may have faded or changed since the animals’ deaths. It 
may be remarked, too, that some of our English species of 
Spnmroma are exceedingly variable in colour. 

IV. Before closing this paper, I may observe that along 
with the new species some very small specimens have pre- 
sented themselves of Arcturm hnmim^ described and figured 
in the ‘Annals’ for August 1873, above referred to. The 
point demanding notice in reference to tliese yoimg specimens 
IS that the fourth segment of the thorax is not elongated as 
in adult life — a point the more interesting, because upon this 
character Milne-Edwards grounds a division of the genus ^rc- 
tmuB into two sections : — one containing the large Arcturus 
Baffini from Baffin’s Bay, which has the segment in question 
not elongate ; the other containing the British Arcturm longu 
carnis, which has this one segment as long as all the other 
body-segments put together. Of these sections Goodsir made 
a genus Archirm and a genus Lmchia — division obviously 
now inconvenient, since according to it our Arcturm lineatm 
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would belong at one time of its life to the one and at another 
time to the other. 

EXPLANATION OF PLATE XV. A. 

1. Dexamim antarctica, 1 a. FirstgnathOTod. 16. Second gnatho- 
pod. 1 <?. Third pereiopod. 1 d. Hand and finger of third 
pereiopod, more highly magnified. 

Fig, 2. 8eha Saunderm. 2 a. First gnathopod. 2 b. Second gnathopod. 
2 c. Fifth pereiopod. 

Fig, 8. Sjphdsroma mgoense. 3 a. Underside of tail-piece. 


XXIV , — Descriptions of some new North-An^rican 
Lithobioidae- By Anton Stuxbero. 

1. Lithohius manticola^ n, sp. 

Lamina cephdica subcircularis, eadem fere latitudine ac lon- 
gitudine, margine postico subrecto, setis punctisque im- 
pressis sparse prmdita. Antennm mediocres, articulis 20 
maximam partem cylindraceis. setis rigidis vestitis compo- 
sitsB, Ocmi longitudine tripio majore quam altitudine, 
ocellis 7-9 in 2 series longitumnales aigestis. Coxae pedum 
maxillarium secundi paris dentibos 6 -f 6 conicis, acutiusOu* 
lis, nigerrimis armatce. Scuta dorsualia ruguIoBa^ sparsis- 
eime pilosa, 2®^ 4°, 6®, 7®, 9®, 11®^ 13® margine postico recto, 
anguhs posticis rectis vel rotundate rectanguhs, 1®, 8®, 6®, 
8®, 10®, l2®. 14® margine postico elevato sinuato, angulis 
parum proauctis, rotundate acuminatis. Scutum ventrale 
15 iixn fovea longitudinal! profundiore, cetera omnia plana. 
Pori coxales numerosi, rotundi, in 8-4 series irregulares 
dispositi. Pejles primi paris calcaribus 2, 8, 2. Pedum 
analium articulus primus calcaribus biriii^ altero majore in- 
feriore, altero minore laterali armatus. A&a anaUa ungue 
singulo, calcaribus 1, 4, 3, 1 — 1, 4, 3, 2 armati. Color non 
manifestus. 

Longitudo corporis 18 millim. 

Hob. in Sierra Nevada (O. Eiaen), 

2. Lithohius pusio^ n. sp. 

Lamina cephalioa subcircularis, eadem fere latitudine ac lon- 
gitudine, setis minimis sparsissimis. Antennae 
articulis 20 plerumque brevibus, crassis compositiB, ex 
auibus ultimus longissimus, longitudine quatuor pnece- 
aentes junctos sequans. OcuU ocellis 6 magnis in 2 aeries 
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(1+8, 2) digestis. Coaxe pedum maxillarium secundi pans 
fiinu mediauo lato et profundo, dentibus 5 + 5 validis nigris 
armatse. Smta dorsualia omnia angulis posticis rotundatis, 
1% 3®, 5®, 8®, 10®, 12®, 14® margine postico medio sinuato, 
2®, 4®, 6®, 7®, 9®, 11®, 13® recto, ocuta ventralia plana. 
Pori coxalee 2, 8, 3, 2, rotundi ((J). Pedes primi paris 
calcaribus 1, 1, 1. Pedum analitm articulus primuB cal- 
caribus binia, majore vcntrali, minore laterali armatus. 
Pedes anales longissimi, subtenues, rigide et sparse setosi^ 
ungue singulo, calcaribus 1, 3, 2, 0 armati. Color dorsi 
non manilestus; caput castaneum, antennarura interiorc 
parte nigra, exteriore pallidiore ; venter cum pedibus pal- 
lide griseus. 

Longitude corporis 8-9 millim., antennarum 2*5-3 millim., 
pedum anahum 4 millim. 

Hm. in California ad San Francisco ((?. Eisen). 

3. Lithohius paradoocusy n. sp. 

Lamina cenhalica subquadrata, latitudine paullo majore quam 
longituaine, margine postico elevato recto, setis magno 
intervallodistantiDus vestita, glabra, evidentissirae reticulata. 
Antmnce magnitudine dimidiam corporifl longitudinem fere 
ffiquantes, articulis 20 irrigue setosis, crassiusculis, compo- 
sitSB. Oculi longitudine fere triple majore miam altitudine, 
ocellis 8 in 4 series transversales (2, 2, 2, 2) digestis. Coxw 
pedum maxillarium secundi paris dentibus 2 + 2 armatae. 
Scuta dorsualia omnia angulis posticis rotundatis, 3®, 5®, 8®, 
10®, 12®, 14® margine postico sinuate, 1®, 2®, 4®, 6®^ 7®, 9®, 
11®, 13® recto. Scuta ventralia plana vel convexmscula. 
Pori ooxales 1, 2, 2, 2 rotundi ( 6 ). Pedes primi paris cal- 
caribus 1, 2, 1. Pedum analium articulus primus inermis. 
Pedes anales incrassati, ungue singulo, calcaribus 1, 2, 1, 0 
armati. Color brunneus, capite antennisque nigrioribus, 
scutis ventralibus cum pedibus, prjesertim analibus, palli- 
dioribuB. 

Longitude corporis 11 millim., antennarum 4-4*5 millim., 
pedum analium 3*5 millim. 

iJoi. in California circa urbem San Pedro {O, Eisen). 

Species processu magno pilose quarti articuli pedum ana- 
lium (cf) insignis. 

4, Lithohius obesusy n. sp. 

Lamina cephalica subquadrata, eadem fere longitudine ac lati- 
tudine, margine postico subrecto, setis longis rigidis parcius 
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veetita. Antennce breviores, tertiam partem longitudinjs 
corporis eequantes, articulis 20 cj^lindraceis longe setqsis 
compositse, 6 interioribus longissimis, ultimo longitudirie 
minore quam 3 prascedentibus junctis. OcuU ellipsoidei, 
longitudine duplo majore quam altitudine, ocellls 10, postico 
magno transvei'so^ ellipsoideo, ceteris in 3 series digestis, 
ocello mediae seriei T)Ostico maximo, rotundo. (Joaxe pedum 
maxillarium secunai paris dentibus 2 + 2 validis ormatai^, 
marginibus antico-lateralibus setis 4-5 longissimis vestitae, 
sinu mediario lato, baud profundo. Scuta dorsualta omnia 
angulis posticis rotundatis, 3<>, 6", 8®, 10®, 12®, 14® margine 
postico elevato sinuato, 1®, 2®, 4", 6®, 7®, 9®, 11®, 13® recto, 
non elevato. Scuta ventralia omnia plana, posteriora prce- 
sertim dense pilosa. Pori coxales 2, 3, 3, 3 rotundi ( ? ). 
Fedes pritni paris calcaribus 1, 2, 1. Pedum analium arti- 
culus primus calcari singulo laterali minore (vix visibili) 
armatus. Pedes analcs breves, plus vel minus incrassati, 
imgue singulo, calcaribus 1, 3, 2, 1 armati. Unguis geni-^ 
ialium femineomm magnus, integer. Color . 

Longitude corporis 13 millim., antennarum 5 millim., pedum 
analium 4 millim. 

IToIk in California ad Sauzelito baud procul ab urbe San 
Francisco {O.Eisen). Unum tantum specimen ( ? ) vidimus, 

6. Lithobius Kochii^ n. sp. 

Lamina cephalica obcordata, paullo latior quam longior, pilosa. 
Antennoi breves, tertiam partem longitudinis coriK)ris baud 
multo superantes, articulis 20 cylindraceis composito. Oculi 
ocellis 9, in 3 series longitudinales enrvatas aigestis (1 + 3, 
3, 2). Coxae pedum maxillarium secundi paris dentibus 
2 + 2 armatsB. Scuta dorsualia omnia anralis posticis rectis 
vel rotundate rectangulis. marginibus valde elevatis, Pori 
coxaUs 2, 3, 3, 3 rotundi ( ? ) • Pedes primi paris calcaribus 
0, 1, 1. Pedum analium articulus primus calcari singulo 
laterali armatus. Pedes anaUs breves, baud incrassati, Ton- 
gitudine antennas nquantes, unguibus binis, calcaribus 1, 3, 
2, 0 armati. Unguis genitalium femineorum bilobus ; cal- 
carium duo paria. Color dorsi testaceo-brunneus. 

Longitudo cor^ris 11 millim., antennarum et pedum analium 
4 millim. 

Hah. in California ad Sauzelito {0, Eisen), 

6. Lithobius megaloporus^ n. sp* 

Lamina cephalica obcordata, hirsute, margine postico subrecto 
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elevate^ parte antica Balco profundiore a postica sejuncta. 
Antennm perbreves, articiilifl 19-20 compositae, ex quibus 
ultiinus longissiraus, tres antecedentee jtxnctos longitudine 
e&quans, 2®, 3®. 8®, 9®, 10®, 14®, 16®, 16® mediocribus, ceteri 
latitudine duplo majore quam longitudine minimi. OcuU 
ocelHs 7 raagnis in 2 series (1+3, 3) digestis. Coxa: pedum 
maxillarium secundi paris dentibus 2 + 2 — ^3 + 3 crassis, 
acumine nigris armatsB, sinu raediano lato, baud profundo. 
Scuta darsualia O'*®, 11**®, 13**® angulis productis, 2®“, 4**®, 
6**®, 7**® marginc postico recto, I**®, 9**® convexo, 3**®, 5"®, 
8®**, lO'*®^ 12®“, 14“®8inuato. Sicuta ventralia omnia, prteser- 
tiin margmibufl, setis longis, magnis vestitrt, medii corporis 
sulco profundiore longitudinali mediano, laterali minorc et 
breviore, ex angulo postico laterali excurrente. Pori coxahs 
2, 2, 1, 1, 1 maximi, rotundi. Pedea prirni paris calcaribus 
1, 1, 1. Pedum analium artictilus primus calcaribus nullis, 
setis 2 longioribus, altera ventrali, altera laterali armatua, 
Pedea ancues perbreves, longitudinem antennarum non 
assequentes, incrassati, ungue singulo, calcaribus 0, 1, 1, 0 
armati. Color dorsi testaceo-brunneus, laminis ventralibus 
pe^ibusque pallidioribus. 

Longitude corporis 12 millim., antennarum 4 millim., pedum 
analium 2*5 millim. 

Hah, in California ad San Francisco {G, Etaen), 

Species ab omnibus hue usque cognitis diversa ; poris coxa- 

libus in pedum paribus 11®, 12®, 13®, 14®, 16® locatis. 


7. Lithobiua euenemia^ n. sp. 

Lamina cephalica obcordata, fere asque longa ac lata. Aniennoa 
longiores, dimidiam partem corporis longitudinis fere asse- 
quentes, articulis 20 (24) cylindraceis, rigide pilosis compo- 
sitas. Oculi ocellis 16 in 4 series curvatas aigestis (1 +4, 
4 , 4 , 3 ). Coxoa pedum maxillarium secundi paris dentibus 
8+8 armatfls. Scuta doraualia 9**® angulis rotundatis, 1 1“® et 
13®“ angulis parum productis. Pori coxalea 4, 5, 6, 4 rotundi. 
Pedea primi paiis calcaribus 1; 2, 1. Pedum analium arti- 
oulus primus calcari singulo laterali armatus. Pedea analea 
breviores, parum incrassati, unguibus binis, calcaribus 1, 3, 
8, 1. Unguis genitalium femineorum bilobus ; calcarium 
duo paria, exterius majus. Color castaneus vel brunneus. 

Longitudo corporis 13*5 millim., antennarum 6 millim., pedum 
analium 5 millim. 

Hah. in Mount Lebanon {Q, Eiaen), 
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8. Lithohim Saussurei^ n. sp. 

Lamina cephalica obcordata, fere aeque longa ac lata, lateribxis 
semicirculariter rotundatis, leevis, pilis sparsis vestita. An- 
tennce sat long®, corporis dimidiam longitudinem baud asse- 
quentes, articulis 27 parcc setosis, ultiino peuultimum lon- 

gitudine baud multo superante, compositce. Oculi . 

Coxas pedum maxillarium secundi paris dentibus 5 + 6 
nigerrimi^ brevibus, validis armatse, sinu mediano subpro- 
fundo. Scuta dorsualia onteriora levius, posteriora mani- 
festiuB rugulosa, at non granulata, subglabra, 9™, ll’^, 
angulisproductia,7'^®margine postico medio profunde sinuate. 
Pori coxales 5, 6, 7, 6 magni, subrotundi. Pedes primi paris 
calcaribus 2, 3. 2. Pedum analium articulus primus calcari 
singulo, laterali armatus. Pedes anaUs breves, sat inflati, 
un^ibus binis, calcaribus 1, 3. 3, 1 armati. Unguis geni-- 
tahum femineorum obsolete trilobus, lobo mediano laterales 
baud multo superante ; calcarium duo paria. Color casta- 
neus vel brunneus. 

Longitude corporis 23 millim., antennarum 9 millim., pedum 
analium 6*-7 millim. 

Hah, in Mexico circa urbem Orizaba {H, de Stlusmre), IJnum 
tantum specimen ( ? ) vidimus. 

Upsala, February 10, 1875. 


XXV. — Do Varieties wear out^ or tend to wear out*f 
By Professor Asa Gray *. 

This question bas been argued from time to time for more 
than half a century, and is far from being settled yet. Indeed 
it is not to be settled either way so easily as is sometimes 
thought. The result of a prolonged and rather lively discus- 
sion of the topic about forty years ago in England, tn whicli 
Lindley bore a leading part on the negative side, was, if we 
rightly remember, that the nays had the best of the argument. 
The deniers could fairly well explain away the facts adwoed by 
the other side, and ev^e the force of the reasons then assigned 
to prove that varieties were bound to die out in the course of 
time. But if the case were fully rearmed now, it is by no 
means certain that the nays would win it. The most they 
could expect would be the Scotch verdict, not proven,’^— ana 
this not because much, if any, additional evidence of the actual 
wearing out of any variety has turned up since, but because a 

♦ From Silliman’s * American Journal,’ Febniaty 1875. 
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presumption has been raised under which the evidence would 
take a bias the other way. There is now in the minds of scien- 
tific men some reason to expect that certain varieties would 
die out in the long run ; ana this might have an important 
influence upon the interpretation of the facts that would be 
brought forward. Curiously enough, however, the recent dis- 
cussions to which our attention has been called seem, on both 
sides, to have overlooked this matter. 

But, first of all, the question needs to be more specifically 
stated if any good is to come from a discussion of it. There 
are varieties and varieties. They may, some of them, disap- 
pear or deteriorate, but yet not wear out — not come to an end 
from any inherent cause. One might even say, the younger 
they are the less the chance of survival unless well-cared for. 
They may be smotliered out by the adverse force of superior 
numoers ; they are even more likely to be bred out of exist- 
ence by unprevented cross-fertilization, or to disappear from 
mere cnange of fashion. The question, however, is not so much 
about reversion to an ancestral state, or the falling off of a high- 
bred stock into an inferior condition. Of such cases it is enough 
to say that, when a variety or strain, of animal or vegetable, 
is led up to unusual fecundity, or size or product of any 
organ, for our good, and not for the good of the plant or ani- 
mal itself, it can be kept so only by nigh feeding and excep- 
tional care — and that with high teeding and artificial appliances 
come vastly increased liability to disease, which may practically 
annihilate the race. But then the race, like the hurst boiler, 
could not be said to wear out ; while if left to ordinary oondi- • 
tions, and allowed to degenerate back into a more natural, if 
less useful state, its hold on life would evidently be increased 
rather than diminished. 

As to natural varieties or races under normal conditions, sex- 
ually propagated, it could readily be shown that they are neither 
more nor less likely to disapp^ from any inherent cause than 
the species from which they originated. Whether species wear 
out, I. «. have their rise, culmination, and decline from any 
inherent cause, is wholly a geological and very speculative 
problem, upon which, indeed, only vague conjectures can be 
offered. Tne matter actually under discussion concerns culti- 
vated domesticated varieties only, and, as to plants, is covered 
by two questions. 

First, will r owes propagated hy seed^ being so fixed that they 
come true to seed, and purely bred (not crossed with any other 
sort), continue so indefinitely, or will they rtin out in time — not 
die out. perhaps, but lose their distinguishing characters? Upon 
this, all we are able to say is that we know no reason why tney 
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should wear out or deteriorate from any inherent cause. The 
transient existence or the deterioration and disappearance of 
many such races is sufficiently accounted for otherwise — ^as, in 
the case of extraordinarily exuberant varieties, such as mam- 
moth fruits or roots, by increased liabili^ to disease, already 
adverted to, or by the failure of the high feeding they deraana. 
A common cause, in ordinary cases, is cross-breeding, through 
the agency of wind or insects, which is difficult to guard against. 
Or they go out of fashion and are superseded by others thought 
to be better ; and so the old ones disappear. 

Or, finally, they may revert to an ancestral form. As offspring 
tend to resemble grandparents almost as much as parents, and 
as a line of close-bred ancestry is generally prepotent, so newly 
originated varieties liave always a tendency to reversion. This 
is pretty sure to show itself in some of the progeny of the 
earlier generations ; and the breeder has to guard against it by 
rigid sdection. But the older the variety is (that is, the longer 
the series of generations in which it has come true from seed), 
the less the chance of reversion : for, now, to be like the imme- 
diate parents is also to be like a long line of ancestry ; and so all 
the influences concerned (that is, both parental and ancestral 
heritability) act in one and the same direction. So, since the 
older a race is the more reason it has to continue true, the 
presumption of the unlimited pennancnce of old races is very 
strong. 

Of course the race itself may give off new varieties ; but 
that is no interference with the vitality of the original stock. 
If some of the new varieties supplant the old, that will not be 
because the unvaried stock is worn out or decrepit with age. 
but because in wild nature the newer forms are better adaptea 
to the surroundings, or, under man*s care, better adapted to his 
wants^or fancies. 

The second (j^uestion, and one hpon which the discussion 
about the weanng-out of varieties pnerally turns, k, WiU 
varieties propaga^ from buds (i. e. og division) ^ buBs^ 

tubers j and me like necessarily okteriorate and me out ? First, 
Do they die out as a matter of fact? Upon this the testi- 
mony has all along been conflicting. Andrew Knight was 
sure that they do ; and there could hardly be a more trust-* 
worthy witness. 

^^ The fact,” he says, fifty years ago, that certain 
varieties of some species of fruit which have been long culti- 
vated cannot now be made to grow in the same soils, ana under 
the same mode of management which was a century ago so 
perfectly succossftil, is placed beyond the reach of controversy. 
Every experiment which seemed to afford tlie slightest pros- 
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pect of SU 0 C 688 was tried by myself and others to propagate 
the old varieties of the apple and pear which formerly consti- 
tuted the orchards of Herefordshire, without a single healthy 
or efficient tree having been obtained; and, I believe, all 
attempts to propagate these varieties have, during some years, 
wholly ceased to be made.” 

To this it was replied, in that and the next generation, that 
cultivated vines have been transmitted by perpetual division 
from the time of the Romans, and that several of the sorts, still 
prized and prolific, are well iaentified, among them die ancient 
Ursecula (considered to be the modem Corinth or currant grape), 
which has imraemorially been seedless, that the old nonpareil 
apple was known in the time of Queen Elizabeth, that the 
white beurr^ pears of France have been propagated from 
the earliest times, and that golden pippins. §t.-Michael 
pears, and others said to have run out were still to be had in 
good condition. 

Coming down to the present year, a glance through the pro- 
ceedings of pomological societies, and tlie debates of farmers* 
clubs, brings out the same diflPerence of opinion. The testimony 
is nearly equally divided. Perhaps the larger number speak of 
the deterioration and failure of particular old sorts ; but when 
the question turns on wearing out,*’ the positive evidence of 
vigorous trees and sound fruits is most telling. A little positive 
testimony outweighs a good deal of negative. This cannot 
readily be explained away, while the failures may be, by ex- 
haustion of soil, incoming of disease, or alteration of climate 
or circumstances. On the other hand, it may be urged that, 
if a variety of this sort is fat^d to become decrepit and die out, 
it is not TOund to die out all at once and everywhere at the 
same time. It would be expected first to give way wherever 
it is weakest, from what^er cause. This consideration has 
an important bearing upon the final question. Are old varieties 
of this kind on the way to die out on account of their age or 
any inherent limit of vitality? ‘ 

Here, again. Mr. Knight took an extreme view. In his 
essayinthe ^Pnilosophical Transactions,’ published in the year 
1810, he propoundea the theoiy, not merely of a natural limit 
to varieties from ^afts and cuttings, but even that they 
would not survive me natural term of the life of the seedling 
trees from which they were originally taken. Whatever may 
have been his view of the natural term of the life of a tree, 
and of a cutting Wng merely a part of the individual that 
produced it, there is no doubt that he laid himself open to the 
effective replies which were made from all sides at the time. 
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and have lost none of their force since. Weeping willows, 
bread-fruits, bananas, sugar-cane, tiger lilies, Jerusdem arti- 
chokes, and the like nave been propagated for a long while in 
this way without evident decadence. 

Moreover the analogy upon which his hy ^thesis is founded 
will not hold. Whether or not one adopts the present writer^s 
conception, that individuality is not actually reached or main- 
tained in tlie vegetable world, it is clear enough that a common 
plant or tree is not an individual in the sense that a horse or 
man, or any one of the higher animals, is — that it is an indi- 
vidual only in the sense tliat a branching zoophyte or mass of 
coral is, Solvitur crescendo : the tree and the branch equally 
demonstrate that they arc not individuals, by iKiing divided 
with impunity and advantage, with no loss of life, but much 
increase. It looks odd enough to see a writer like Mr. Sisley 
reproducing the old hypothesis in so bare a form as this — I 
am prepared to maintain that varieties are individuals, and 
that as they are born they must die, like other individuals.” 

We know that oaks, sequoias, and other trees live several 
centuries ; but how many, we do not exactly know. But that 
they must die, no one in his senses will dispute,” Now what 
people in their senses do dispute is, not that the tree will die, 
nut that other trees, established from cuttings of it, will die 
with it. 

But does it follow from this that non-sexually propagated 
varieties are endowed with the same power of unlimited dura- 
tion that are possessed by varieties and species propagated 
sexually (f. e. by seed) ? Those who think so jump too soon at 
their conclusion. For, as to the facts, it is not enough to 
j)oint out the diseases or the trouble in the soil or the atmo- 
sphere to which certain old fruits arc succumbing, nor to prove 
that a parasitic fungus {Peronospora injkstans) is what is the 
matter with potatoes. For how *else would constitutional 
debiliiy, if such there be, more naturally manifest itself than 
in such increased liability or diminished resistance to such 
attacks ? And if you sav that anjhow such varieties no not 
die of old age (meaning tnat each individual attacked does not 
die of old age^ but of manifest disease), it may be asked in 
return, What individual man ever dies of old age in any other 
sense than of a similar inability to resist invasions which in 
earlier years would have product no noticeable effect ? Aged 
people die of a slight cold or a slight accident ; but the inevit- 
able weakness that attends old age is what makes these slight 
attacks fatal. 

Finally, there is a philosrahical argument which tells 
strongly for some limitations of the duration of non-sexually- 



of the Perman&nce of Varietiee, 197 

propagated forms, one that probably Knight never thought of, 
but which we sliould not nave expected recent writers to 
overlook. When Mr. Darwin announced the principle that 
cross-fertilization between the individuals of a species is the 
plan of nature, and is practically so universal that it fairly 
sustains his inference that no hermaphrodite species continu- 
ally self-fertilized would continue to exist, he made it clear to all 
who apprehend and receive the principle, that a series of plants 
propagated by buds only must have weaker hold of life than 
a series reproduced by seed. For tlie former is the closest 
possible kind of close breeding. Upon this ground sucli 
varieties may be (expected ultimately to die out ; but the 
mills of the gods grind so exceedingly slow,” that we cannot 
say that any particular grist lias been actually ground out 
under human observation. 

If it be asked how the asserted pl-inciple is proved or made 
probable, we citn here merely say that the prooi is wholly infe- 
rential But tlie inference is drawm from such a vast array of 
facts that it is well nigh irresistible. It is the legitimate expla- 
nation of those aiTangements in nature to secure cross-fertiliza- 
tion in the S|)ecic8, either constantly or occasionally, wliich are 
BO general, so varied and diverse, and, we may add, so exquisite 
ana wonderful, that, once propounded, we see that it must be 
true. What else, indeed, is tlie meaning and use of sexual 
reproduction? Not simply increase in numbers; for that is 
otherwise effectually provided for by budding propagation in 
plants and many of the lower animals. There are plants, 
indeed, of the lower sort, in which the whole multiplication 
takes place in this way, and with great rapidity. These also have 
sexual reproduction ; but in it two old individuals are always 
destroyed to make a single new one! Here propagation 
diminishes the number of mdividuals 50 per cent. Who can 
suppose tjiat such a costly process as thi8,^nd that all the 
exfjuisite arrangements for cross-fertilization in hermaphrodite 
plants, do not subserve some most important purpose r How 
and wny the union of two organisms, or generally of two very 
minute portions of them, should reenforce vitality, we do not 
kn^w and can hardly conjecture. But this must be the mean- 
ing of sexual reproduction. 

The conclusion of the matter from the scientific point of view 
is, that sexually propagated varieties, or races, although liable 
to disappear throng change, need not be expected to wear 
out, ana there is no proof that they do — but that non-sexually 
prop^ated varieties, though not liable to change, may theo- 
rcticidiy be expected to wear out, but to be a very long time 
about it. 

Am. <£? May. N. Hist. Ser. 4. VoL xv. 14 
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XXVI.— Oceantc Sediments, and their Melation to 

jSornaiions* By Professor WlLLi AM King, 

The valuable ^^pi*eliminary reports*^ by Professor WyVilk 
Thomson, M.D, &c., in parts 154 & 156 of the ^ Proceedfin^ ^ 
of the Royal Society, demand the special attention of geoio-^ 
gists, as making known some important facts elucidating the 
sedimentary or clepositional phenomena of the ocean in past 
periods of our globe. 

Wlien my Tsotices*' were published on the various objecta 
obtained by the soundings of II.M.S. ‘ Porcunine,’ during her 
Atlantic-Telegraph Survey Expedition off tne west coast of 
Ireland, in 1862, the belief was gaining ground that the cal- 
careous ooze occurring at great dcptlis in the ocean is formed 
of th(‘ testaceous debris of Foraininifera that habitually live 
on its bottom. Khrenberg, finding Barcode in the foraminifer- 
shells brought up from the bed of the subarctic Atlantic by 
Colonel Schaffner, apj)ears to have been the first to give a 
decided expression to this view ; though it had previously 
found favour with Professor Bailey, and was forcibly advo- 
cated afterwards liy Wallich. The discoveries of fluxley, 
Berryman, and others strongly tended in the same direc- 
tion, Influenced by these authorities, and taking various 
matters into consideration, I was induced to express the belief 
that the floor of the deep Atlantic is crowded with living 
Oiohigerincfi and Orhulinae. Subsequently, in 1869, Doctors 
W. B. Carjienter and Wyville Thomson formed and expressed 
a very strong opinion on the same side. However, the re- 
searches lately made by the latter have led him to renounce 
this opinion, and to ctmtend, like Major Owen and Dr, 
Gwyn Jeffreys, that the ooze-forming organisms inhabit the 
superficial stratum of the ocean, from the surface to about 
100 fathoms in depth. I should have readily subscribed to 
the same view, but for certain facts which appear to oppose 
it. There are no unequivocal instances of living exaitiples 
of the organisms referred to having been found in mid-- 
ocean at the surface f. Mmor Owen^s accounts (also appa- 
rently Lieut, Palmer’s, wliich I have not been able to con- 
sult) have been accepted as proving that Ohhigeritia mA, 
Orhulina are inhabitants of the superficial stratum, rising and 

e See * Nautical Magazine/ December 1802 } and * Fmaer’s Maoarilite/ 
October 1868. 

t The cas68 cited of M tiller and Hackel haring taken live apeciinens 
of Olohigm-ina and Orlndina in the tow-net muat be elimiaated, aa they 
belong to shallow depths not far &om land, where the creaturoa niay not 
only live at the bottom, but may occasionally me to the suriaoe, or be 
broujj|;htun through adhering to pieces of seaweed that have got detached 
from the bottom. 
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sinking in it at will; but there nothing recorded to support 
the idea that they are alive, except their occurring in the greatest 
numbers on the surface after sunset ; from which it is inferred 
that they avoid the light* The presumed fat^t is certainly sin- 
gular if the creatures are dead, though it may not be beyond 
a physical explanation. But if they are living, it is equally 
singular that no manifestations of vital functions have been 
observed, as far as I can ascertain, in any captured speciinens, 
by those who have had the opportunity of examining them. 
Prof. Wyvillc Thomson and assistant Mr. Murray (who has 
been paying the closest attention to the floating Foramhvifera) 
woulct scarcely be unmindful of this matter; yet it is iiote- 
woithy that they never have been able to detect in any of 
the large number of Glolnffentur which have been examined’’ 
by them least trace of pseudopodia, or any extension 

in any form of the sarcode beyond the sliell.” Moreover 
the chambers are often almost em[)ty, even in the fresliest- 
looking specimens ; or they contain sarcode appanujtly in 
no other tlian the unsatisfactory condition it presented to 
Bailey, Ehrenberg, Wallich, and others. So far, tlien, 1 see 
no 1*608011 to change the opinion which is expressed in my 
Notices of 18(52. 

In order to explain all the circunistances under which the 
oojse-forming forarainifers occur, I am induced to make the 
following suggestions in accordance with tlie assumption that 
they live at the bottom. As soon as a (xlobigerine or an Orbu- 
line dies, the decomjK)sition of the sarcode generates within 
the chambers sufficient carbonic-acid gas to cause it to rise to the 
surface. Here, the sarcode being still in proc(‘SS of decomposi- 
tion, gas continues to be discharged from the chambers alter- 
nately with the intromission of water : these actions give rise 
to variations in the specific gravity and, as a consequence, to 
opposite vertical movements of the shell. It is conceivable, 
all other conditions being favourable, that occasionally, after 
the superficial stratum of the ocean lias got warmed by the 
noon^diay sun, the elevated temperature, and the consequent 
acceleration of the decomposition of the sarcode, would largely 
iucrcase the generation of gas, thereby causing the shell to 
rise to or near the surface towards or after sunset : during the 
night, on the gas escaping and its replacement by water, the 
dhdil would descend again Thus, as long as decomjwsition 

• It is stated by Lewy that the amount of oxygen in sea-water is 
somewhat greater during the day than it is at night, the reverse being 

ease as regards carbonic acid (Bischof, vol. i. p. 115). May not this 
#f&renc6 have something to do with the rising of the shells during the 
aifrhtP 
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of the flarcode was carried on within its chatnl)er8, a forami- 
nifer-shell would be limited to the superficial stratum, rising 
and sinking therein, as if it were animated and it preferred 
darkness to light. Eventually, gas ceasing to be generated, 
and the chambers becoming filled with water, the shell sinks 
to the bottojn. 

These suggestions, it appears to me, are fully capable of 
explaining not only the presence of foraminifer-shells in the 
greatest abundance in the superficial stratum after sunset 
(assuming that the observations made by Major Owen and 
others are conclusive on this point ^), but how it is that the 
specimens taken in the tow-net are often fresh, transparent, 
and oeeasionally furnished with spines in a wonderful state 
of preservation t; while those obtained from the bottom are 
usually ill an opacnie or chalky condition. On the view that 
these organisms habitually live at the bottom, it may be 
urged that some specimens in the living state ought to be 
brought up by the dredge or sounding-apparatus. Consider- 
able doubt, however, may be entertained as to such possessing 
any vital power, considering the greatly altered conditions of 
temperature and pressure they would be subject to during the 
ascent ; and it is highly improbable that many of them would 
retain their (Udicate spines. As the problem does not seem to 
be difficult of solution, let us hope that it will not remain long 
in its present unsettled state. 

As regards the nature of the various substances forming 
the sea-bottoms, tlie general concurrence of the recorded ob- 
servations goes far to prove that generally wherever the depth 
increases beyond 26(K) fathoms the foraminifer-ooKe gives 
place to argillaceous deposits, one kind marked grey ooze ’’ 
and the other red clay” in the ^ Challenger’s ’ charts, — that, 
instead of a substance convertible into limestone or chalk, 
there occui’s at depths approaching and exceeding 3000 fathoms 
a sediment essentially consisting of silica, red oxide of iron, 
and alumina. The two formations pass into each other by 

^ The aaturalisis of the ^ Challenger ’ ore silent on this point : op tfap 
contrary, they mention that PuknnuUm MenurdL which largdy contri- 
butes to the formation of the ooze, is ve^ abundant at the surmc, and 
still more so during the day at a depth of from 10 to 20 fhthonis. 

t Hackel has thrown out the suggestion that the spines with which 
Orbufim and Glcbigerina are crowded probably contrilmie eascnUc^y 
to enable these little animals to float l>elow the suiface of the water by 
greatly increasing their surface, and consequently their MetioP against 
the water, and rendering it more diflicult ibr them to sink/’ But ihP 
force of this suggestion is altogether wakened by fike fact that JWtwtif- 
lints^y equally considered to be surface-swimmers, do not possess any 
spines. 
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f radiations apparently consequent on occupying intermediate 
epths, and often represented by the grey ooze. It would 
also appear that at the greatest ascertained depths conditions 

{ )revau unfavourable to the existence of organisms with calci- 
erous tissues or calcareous skeletons. Life, however, still 
exists in the abyssal basins where the grey and red clays arc 
formed. In several hauls, in one instance from 2975 fathoms, 
there were brought up : — holothurids of considerable size with 
rudimentary calcareoiiH neck-rings ; delicate branching, almost 
membranous Bryozoa; tube-building annelids, and tests of 
Foraminifera, the two latter being made up of particles of the 
red clay alone. And on one occasion, between Kerguelen Island 
and Melbourne, the red clay,” at the depth of 2600 fathoms, 
yielded Holothurias, starfishes. Actinias, Palliobranchs, Euplec- 
if<jZia-8ponges, &c. : those with calcareous parts were rather 
stunted. 

Considering the existence in the ocean of vast numbers o 
diatoms, polycystiries (these, there is no doubt, habitually live 
at or near the surface), sponges, and other organisms, whose 
skeletons consist of silica — also that rock-particles in the 
finest state of division, from their occurrence everywhere in 
the atmosphere, must bo scattered over the sea-bottom by 
the distributive action of currents, it was to be expected that 
the foraminifer-ooze would not be purely calcareous. The 
analyses published by Messrs. David Forbes and John Hunter 
(late of the Queen’s College, Belfast) show that such is actually 
the fact — the former having found, in a specimen from the 
depth of 2435 fathoms, 23‘34 silica, 5*91 ferric oxide, 5*35 
alumina* ; the latter, in a specimen taken in 1443 fathoms, 
26*77 fine insoluble gritty sand (rock-debris), 1*33 alumina 
(soluble in acids), and 2*17 sesquioxidc of iron (soluble in 
acids) t* Mr. Buchanan, of the ^ Challenger,^ has found 1 per 
cent, of a reddish mud, consisting of silica, alumina, and red 
oxide of iron, after washing and subjecting samples of the ooze 
to the action of weak acid. These results seem to have satis- 
fied the scientific Director of the Survey that, allowing certain 
difficulties as mere matters of detail, the question as to the 
origin of the red clay is in the main solved. Grant sufficient 
free carbonic acid in the water of deep ocean-basins to dissolve 
all calcareous bodies, such as foraminifer-shells, that fall into 
thorn, the insoluble constituent alone will remain as a deposit. 
Professor W. C. Williamson proposed a similar hypothesis 
mimy years ago to account for the absence of calcareous shells 
in the siliceous (Diatomaceous) deposits of Bermuda and Vir- 


Proc. Royal Soc. vol. xviii. p. 400. 


t Ik p. 428, 
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ginia, assuming that at one time they were like the Levant 
mud, in which there is generally an admixture of calcareous 
and siliceous organisms 

There are certain facts in geology which show analogous 
changes effected by the agency of carbonic acid : the most 
striking that occurs to me is the conversion, by means of this 
solvent, of beds of argillaceous limC/Stone (Carboniferous) into 
highly aluminous rotten-stone, in Derbyshire and Glamorgan- 
shire, Nevertheless there are some grounds for refusing to 
look upon the red-clay ” basins as so many Upas valleys. 
If carbonic acid destroyed all tint sheli-structurcH carried into 
tiiem, the water would necessarily become charged with bi- 
carbonate of lime in solution ; but from the various analyses 
hitherto made of sea-water, the quantity it contains of this 
salt appears to be very small compared with the amount of 
sulphate of lime. (Carbonic acid may be the agent ; but I am 
more in favour of sulphuric or rather sulphurous acid, con- 
sidering that such is not unlikely to be produced by the oxida- 
tion of sulj/huretted hydrogen, derivecl from the decomp<^i- 
tioii of organic matter^ — also the presence of its de;Conipo»ing 
agent (oxygen), as determined by Messrs. Laut Carpenter 
and Buchanan, in the (lej)ths of the ocean t* 

Subjected to the action of sulphurous acid, the substance of 
all calcareous shells in a dead condition would l)e ultimately 
converted into soluble sulphate of lime, with liberation of car- 
bonic acid X ; and Ihus the ocean woidd be perpetually supplied 

Tran^actioiis of the Manchester Lih^rary and rhilosopbical Society, 
1847. It must not bt3 overlooked that the siliceous organiams whi^ 
occur in the foraminifer-ooze in appreciable proportion have likewise for 
the most part diflBpneare<l in the red clay, through the action of some 
dissolving agent. Crystals of q^uartz, from ZinnwaJd, are not uncommon 
with their planes corroded and deeply excavated in places originally occu- 
pied by oligist — showing that the silica has been in some way removed 
by tlio action of a ft^rric oxide : the fact is of some significance in con* 
nexion with the disappearance of the siliceous organisms fhiiu the red 
clay. I may add that Mr. 11. J, Carter has called attention to the i:a][dd 
w^asting or de.cay which siliceous (als<> calcareous) spicules of Spou 
undergo in his cabinet, whether mounted or unmounted, also in liv: 
specimens (see Arm. Mag. Nat. Hist. 1873, vol. xii. pp. 456, 457). T 
destruction appears to be due to solvent action of anotner kind. 

t 1 have had some experience of the presence of sulphuretted hydrogen 
in the ocean during a strong gale of thrdfe days’ duration on the west mde 
of the Doggerbank, while on one of my dredging-expeditions, some tlihrty 
years ago. The agitation of the sediment at the depth of about foriiy 
fathoms by the heavy seas caused so much of this gas to rise to ilihs 
surface that my watch, a silver one, became quite blac^nod ^ itfs 
action. 

t When Bischof wrote his ‘Chemical and Physical Geology ^ very 
little woH known respecting the abundance of calcareous orgatuems at 
the bottom of deep oceans, Fixing his attention on the vast amount of 
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witli its most abundant calcic constituent. Tiie same process, it 
may be urged^ would take place over the shallower areas covered 
with foraminifer-ooze. Admitted, but with this difference : in 
the ^‘red-clay” basins foraminifer life evidently approaches 
zero, whereas in shallower areas it is unquestionably in the 
ascendant ; therefore any loss of lime the latter ar(3aB may 
sustain through the action of sulphurous acid, would be rnacie 
up by living Foraminifera converting the sulphate of lime in 
the surrounding water into the carbonate composing their 
shells. 

Doubtless, whatever the agent may be that produces the 
red-clay” deposit, it has contributed more or less to the pro- 
duction of similar or related formations belonging to different 
geological periods — though they may l)e of any colour, depend- 
ing on the relative amount of their constituents and the nature 
of their combination. Certain supers ilicated rocks (as nova- 
culite, fuller’s earth, chamoisitc, &c.) suggest themselves in con- 
nexion with this idea ; and it is highly probable that many of 
the glauconites were originally red clays (the residue of forami- 
nifer-ooze), part of the peroxide of iron of the latter having 
been reduced to a protoxide by organic matter. 1 cannot, 
however, think it is correct to associate the Oldhamian 
schists (Cambrian) with this idea — that is, “to suspect tliat 
they may be organic formations like the modern red clay 
of the Atlantic and Southern sea, accumulations of the in- 
soluble ashes of shelled creatures.” The thousands of feet 
of Cambrian schists would require the existence somewhere 
of vastly more thousands of feet of synchronous limestones. 
But where are they? In the recently published paper by 
Mr. T. Davidson and myself on the Trimerellida: this ques- 
tion was briefly discussed Failing to ascertain the existence 
of any limestones of the kind, we made the suggestion that 
the Cambrian seas were not inhabited by organisms furnished 
with calcareous skeletons, or they did not contain the ordi- 
nary amount of calcic constituents. I do not dispute that 


bicarbopate of lime carried into the sea by rivers, he iiaturallv concluded 
that this salt was appropriated by shell-tlfih. Nevertheless 1 must still 
adhere to the opinion I expresHad in 1802, that pelagic animals obtain 
calcic mutter from the sulphate of lime contained in the surrounding 
water. I find that Forchhammer is of opinion “ that Testocea decompose 
the latter substance by means of carbonate of ammonia formed by tneir 
agency.” Bisebof thinks that it might likewise be decomposed by the 
orgaiuo matter of marine animals into sulphide of calcium, which would 
decomposed by the carbonic acid produced by them ” (see ‘ Chemical 
^ ' Sy/ '^®1» P' footnote). 

Quarterly Journal of the Geological Society, May 1874. 
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calcareoim rocks belonging to the Cambrian system may 
yet be found ; but considerable doubts may be entertained 
of their occurring in it to any extent except as methylosed 
members* 

The facts brought to light by the various submarine surveys 
that have been made show how simple, yet grand, are the 
depositional phenomena of the ocean ; but they place before the 
geologist nothing more than tlie materials that enter into the 
coraposition of ordinary sedimentary rocks in their normal 
condition. During the Wenierian stage in the progress of 
geology the doctrine was taught that crystalline rocks were 
the products of oceanic precipitations. Other doctrines took 
its place. Of late years, however, it has l)een revived, with 
novel accessories. Judging from the results of the surveys 
referred to, the chances seem to bo extremely remote that any 
sea-bottoms will ever yield to the dredge samples of direri 
crystallme jiTecipitates having the least relation to the Lauren- 
tian diorites, ophites, syenites and the like, as products of 
our {iresent oceans. 


XXVII . — liemarks on Professor Owen's Arrangement of the 
Fossil Kangaroos^. By GkRARD KREFFTf* 

Tup: first part of Professor Owen’s work describing the fossil 
kangaroos has just been received ; and as some new genera 
have been added, it will no doubt interest readers of the 
^ Sydney Mail ’ to hear how these divisions have been defined. 
The learned Professor pays a just tribute to John Qould> 
F.R.S., ‘^through wliose adventurous journeys, and by the 
noble works in which he has given the result of his observa- 
tions in Australia and Tasmania, we mainly know the extent 
and kinds of variations under which the kangaroo there exists.” 
There is more in this sentence than many people imagine, 
because Professor Owen no longer he-sitates to speak evolu- 
tionally ” | about the subject. It has been {xiinted out by me 
on several occasions, and chiefly in papers read before the 
Royal Society of New South Wales, that the whole of our 
extinct and living marsupials were offshoots or branches of a 
kind of animal which combined the dental structure of 
the carnivores and herbivores of the marsupial section. The 

• On the Fossil Mammals of Australia. — Part VIH. Family Macm* 
podidm: Genera Macropus ^ Phascolagusj iSthmurus, and 
(Phil. Trans. 1874, pt. i. pp. 24/>~287, pla. xx.--xxvu.), by IMmov 
Owen, F.R.S. 

t From the ^Sydney Mail,* Dec. 20, 1874, Communicated by tbe 
author. 

i Royal Society’s ^ Philosophical Transactions ’ for 1874^ p. 



20 § 


Arrangement of the Foml Kangaroos. 

Thyhcoleo was the last representative of this early progfenitor 
of our marsupials ; and in this form only occur carnivorous 
griiiders with an otherwise herbivorous dentition. There 
must have been numerous intermediate fonns totally lost, or 
not yet discovered^ which would clear up our doubts upon the 
subject ; so much is certain, however, that with the Thylacolm 
diflappeaj*ed the nearest relation of the most ancient form of 
marsupial life in this country. 

Supposing, then, tliis hypothesis to be correct, we can well 
account for the development of the rest of the pouched tril>e, 
and simply divide them into two groups, — No. 1 embracing 
all the memb<}rs with a pair of small conjointed inner toes — 
that is, kangaroos, rat-kangaroos, wombats, phalangers (opos- 
sums, flying squin'cls, native bears, &c.), and bandicoots; 
whilst No. 2, on tlie other hand, comprises the true flesh-eaters, 
witliout the conjoined inner pair of toes, such as the Tasmanian 
tiger and devil, the dasyiires or native cats, and the small fry 
of pouched mice. 

All our marsupials can be received into one or the other of 
these groups ; so that, after all, the classification of them is 
easy enough. It may be argued that the dentition varies 
much ; but when we study embryonic life and tlie development 
of the teeth, we soon find tlie missing links ; and if a person 
will only take the trouble to look for liimself before implicitly 
believing what is published, he will soon change his opinion. 
Let us take a wombat, an opossum, and a bandicoot for a com- 
parison : and certainly there arc not three animals in the group 
more different from each other than these ; but all three possess 
the conjoined toes to the hind feet. When the teeth of a very 
young wombat are examined, it becomes also clear that they 
are furnished with crowns or working-surfaces which very 
much resemble those of our common phalanger or opossum ; 
and when we take the trouble to disengage the grinders of 
certain bandicoots, such as the Peraga^ or rabbit-rat, we 
behold a small edition ” of a true wombat’s grinders. Of* 
course it is necessaiy to find out such things oy actual ex- 
amination ; and it must be admitted that few persons have the 
opportunity, or, if so, make use of it. 

The native bear is the diminutive representative of the 
gigantic extinct Phalangets, the Diprotodons, and Nototheres ; 
and he is also the most ancient living form of marsupial life, 
probably connected by innumerable unknown species with the 
lower section to which the platypus belongs. At any rate, 
there is no other animal known to me which, at an e^rly 
priod of its existence, has grinders resembling the horny 

apologies for teeth ” wherewith our ^Muckbill'’ is supplied 
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when adult. Of course the resemblance is remote, very much 
so ; but there is a resemblance nevertheless. Again, we have 
rat-kangaroos, which (when despatched in skins without skulls) 
liave been taken more than once for bandicoots by the best 
European autliorities ; and there were kangaroos once upon a 
time which had firmly joined lower jaws, and others with 
compressed grinders, not unlike the carnivorous marsupials. 
These two latter groups are not referred to by Professor Owen 
in part viii., and they will probably be discussed at some 
future time. 

The Professor’s treatise is illustrated by eight splendidly 
executed plates of the newly create.d genera, some of which 
represent unique specimens from the Australian-Museum col- 
lection ; and so faithfully executed are they, that 1 recognized 
the figures at a glance, though J have not had an opportunity 
to look at the originals for six months and more. Professor 
Owen has found it necessary to alter the existing arrange- 
ment of the kangaroo tribe, retaining the term Macropus for 
all the kangaroos proper, for the wallaroos {OsphranUr)^ and 
for the wallabies {llalmaturuH) and rock- wallabies {Petrogale). 
It appears, lioivever, that, if we must subdivide the fossil 
species into several genera, we cannot well discard the arrange- 
ment formerly proposed and generally adopted^, which is 
simple, comprehensive, and meets all our wants. 

This arrangement is as follows : — 

Genus Macropus. 

Large kangaroos with small premolar teeth, which are soon 
lost. 

Genus Halmatiirus. 

Kangaroos of smaller size, with pennanent premolar teeth. 
This second group is capable of subdivision into four genera 
or subgenera, and the last, the rat-kangaroos, into two more. 

Of course it rests with naturalists which system to adopt; 
but as few museums have so extensive a series of kangaroo 
skulls and skeletons as our owu, we must have some voice in 
the matter, and cannot be expected to change our arrangement 
except upon more solid grounds than those given in Professor 
Owen’s comprehensive paper. 

Looking at the splenaicl drawingi^, we miss one of the chief 
characteristics of a kangaroo’s skull ; and that is tlie upper in- 
cisive dentitions of the fossil species f. Without this, a proper 

* VAustralian Vertebrata. Fossil and Recent/ by Gerard u 10. 

t I have seen ^me prooi-plates of skulls of Prof. Owen^s second part 
of the Macropodidee without the impoitant mcime dsMiUoH] but I do 
not think that the shape of the teeth, as indicated by faint lines, te coi^ 
roct.— G. K. 
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clasflifioation cannot be attempted ; and it is much to be re- 
gretted that the author had so little material at his command 
at the time. Since the work was published, Professor Owen 
has received numerous additional proofs, through his chief 
contributor and friend, Dr. George Bennett, and amongst these 
at least a dozen fragments of skulls, with the incisors perfect 
or nearly so. The grinding-series difiers much in some ^oups ; 
and seldom can a pair of skulls be found which have the teeth 
alike. The grinders are always subject to more than the usual 
variation ; and for this purjmse large quantities of skulls were 
brought together and examined here before classification was 
attempted. The result led to the conclusion that by the upper 
front teeth only (of half-grown or almost adult individuals) 
can skulls be named with certainty. There are two kinds of 
third upper incisors which occur with premolars of a certain 
form ; and this sanctions the division into two large groups as 
above, with the following additional characteristics. 

1. Macropus. 

Witii a broad third upper cutting-tooth (without a fold or 
groove when adult), witli deciduous premolars, and subject to 
shedding the grinders up to a single pair in each ranms in 
old age. 

2. Halmaturits. 

With rather narrow and ^ooved third upper incisors and a 
more permanent dentition, the grinders being worn down but 
seldom shexl. Besides this distinguishing point, the distance 
between the lower incisor and the premolar must be considered ; 
and the wider this apace, the sooner the teeth arc reduced in 
number ; the shorter, the longer are the grinders retained. 

Compare this space in a wallaby’s jaw with that of a kan- 

f aroo, and the difference will be understood at once. A long- 
eaded kangaroo sheds the grinders, whilst a short-headed 
wallaby wears them out. 

To illustrate this it is necessary to refer to the author^s 
splendid illustrations. On plate xx. we have a long-headed 
kangaroo (under fig. 1), certainly with a short upper third in- 
cisor, but with every indication that the grinders will be shed 
with age and not worn down. Figures 13 and 15 represent 
similar animals, who shed their teeth; but No. 11 (a rock- 
Wallaby’s lower jaw) belongs to the grinding-down ” section, 
and in this the space between incisors and molars is very short. 

On plate xxiv. (figures 10, 11, and 12) the lower den- 
tition of our black waHaby is given. The weiir of the incisor 
Wow, and the conesponding teeth above, shows that the 
ariiinal was fully adult, but had not shed the px-emolar, os true 
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kangaroos invariably do about that period. Figure 1, repre- 
senting the skull with a front tooth lost, proves, first, that the 
author had not the material required ; otherwise a more perfect 
figure would have been given ; it also shows that the value of 
the upper incisors as a means of classification is reduced with 
age, because the incisors, being much woni, lose their original 
shape completely. 

On plate xxv. fine illustrations are given of Frotemnodon 
Anak — that is, of a gigantic wallaby who kept his teeth and 
ground them down, but did not shed them as kangaroos do ; 
this is, of course, a member of the genus Halmaturmy as we 
have hitherto classed the tribe. Supj)Ose we designate this 
creature as Halnuitaras {Froiemnodon) Anak. It appears, 
from remarks on page 2GI, that the author desires to retain 
the genus Osphranter \ but a definition of the characteristics of 
the genus are not given. Mr. Gould founded it on external 
characters only ; and not having a skull at my command, par- 
ticulars cannot be furnislied. There is no doubt that walla- 
roos identical with the present wallaroo which inhabits the 
Olarence district, once existed and left their remains in the 
Wellington caves; Professor Owen mentions tlieir presence 
on the Darling Downs also. 

Tlie genus Fhascolagm is mentioned as being found in a 
fossil state by Dr. Bemnett in Queensland. This form occurs 
living far north, where Mr. George F. Waterhouse, of the 
Adelaide Museum, obtained the typical specimen. It appears 
to be a link between the wallabies and kangaroos proper, the 
head being long ; but the third upper incisor is a narrow tooth, 
and therefore tJic animal does not correspond with the kan- 
garoos proper, which have broad third upper incisors. The 
genus ^oriogah is referred to in several places on pages 268 
and 264, founded on anatomical points of the skull, which 
cannot be distinguished without specimens. As far as I can 
remember, the teeth resemble those of the wallaroo. The large 
fossil wallaby, hitherto known to us as Macropus (or Halmor 
turns) Atlm^ is now classed under the designation of Sthenurus 
Atlas. This is also a true wallaby, the form of whose lower 
premolar teeth approaches those ot certain extinct phalangors 
of the genus Nototheriim. Several new species pf each genus 
are described in the treatise, which can be refmed to at the 
Public Library. 

The next part of the learned author’s work will probably 
bring the kangaroo tribe to a close; and wc may confidently 
expect to see figured therein some of the well-preserved aps- 
cimena forwarded by Dr. Bennett daring the last six mon^. 
Surveying the part as a whole, it must be considered a 
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splendid addition to the elucidation of Australian natural his- 
tory ; and it is to be hoped that another grant will be made 
by our liberal Legislatui'e to enable the author to finish his 
great undertaking. 


XX VIII. — Zoohgico-Emhryohgical Investigations. 

By M. Ussow. 

[Continued from p. lliij 
IV. Appearance of the Organs, 

We may now pass to the second period that of the pro- 
duction of the organs. On the first day of this period (in 
Sepiola and LoUgo the ninth day from the beginning of the 
process of segmentation) the rhoinboidal groove already de- 
scribed gradually becomes deeper, and covered over by the 
elongate-ovate constantly growing fold, which is separating 
by constriction at the ventral side and assuming the form of 
a shield. Towards the end of tliis period the margins of the 
fold begin to grow together, and the rhomboidal groove 
becomes converted into a Hat tube, somewhat broader in the 
middle (especially in Sepia), 

The scutiform hill-like elevation (originating from the co- 
alesced fold) which lies over the tube chiefly on the dorsal 
surface, and which is gradually constricted, is the rudiment 
of the mantle ; whilst the os Sepim will subsequently be 
formed in the above-mentioned tube closed at both ends and 
widest in the middle [Sepiaj Loligoy Sepiola^ Ommastrephesy 
Rossia), The elevation, separating by constriction at the 
ventral side, grows both upwards and downwards, and ac- 
quires first the form of a cun and then that of a cylinder. 

The walls of the so-callea primitive groove f, which is con- 

♦ In LoliffOf Sepiohf and Ar^onauta the aeicond j^eriod of development 
IftSta five dayft. In thia paper I follow MetscjhnikofT’fl division of the 
development of the Cephalopoda into three consecutive periods : — first, 
the formation of the g^rm-himellne ; second, tho appearance of the 
organs ; thirds the gradual further development of the organs, 

T The position of this rhomboidal depression upon the dorsal surface, 
its early apneardnoe (before all the organs), its further mode of develop- 
ment, are fiil facts which remind us of the primitive groove of the Verte- 
brata : and taking them into consideration, it may likewise be called tlie 
primitive groove, although as a matter of courst) there can be no question 
of comparing it more closely with the primitive groove of the Ve^brata, 
as the two rudiments represent ftmdamentaily different organs. Although 
a mroove is also at first farmed in the Octopoda (Argmauta)^ this dc^ 
not become closed (except in the genus Virrhoteulhui P ), but becomes gro- 
dually effimed and finally disappears entirely. With regard to 

I must remark that Kolliker has described and figured the gioove 
(/. c. p, 163, Taf. vi. figs. 71-73) as a rather deep, funnel-shaped pk.” 
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verted into a tube in the manner above mentioned, consist of 
a single layer of cells * of the upper germ-lamella ; whilst in 
the oval fold (rudiment of the mantle), besides the elongated 
cylindrical cells situated at its surface, there are also two layers 
of cells of the middle germ-lamella. The first of these layers 
(dermo-muscular layer), constantly increasing with the deve- 
lopment of the fold, l)ecome8 more than one-layered under its 
margins f, and therefore also thicker ; and this tliickening is 
the iminediate cause of the eversion of the fold over the blasto- 
derm and its constriction on the ventral side. 

Besides the above-mentioned organs, the rudiments of em- 
ovals and of the huccal orifice make their af)pearance at this 
time. The buccal orifice, which can only be recognized with 
some trouble from witliout, appears in longitudinal secjtions of 
this stage as a very shallow depression of the upper germ- 
lamella. The rudiments of the eyes, which lie symmetrically 
on the sides of the dorsal surface, are developed chiefly from 
the elongated cells of tlie upper germ-lamella, the single 
series of which forms a longish oval convexity J above the 
blastoderm. 

The Cephalopod embryo, freed from tlie nutritive vitellus 
in the manner already described (see p. 100, note t)> hi this 
first stage of the production of the organs has the form of a 
convex disk, or rather of a hollow hemisphere, composed of 
more than one layer and more or less tnickened in many 
places. The earliest and most considerable thickening corre- 
sponds to the scutiforra mantle-rudiment, pointed on the dorsal 
surface, and curvilinearly bounded on the ventral side by 
the aV)ovc-de8cribed rhomboidal groove, which in transverse 

♦ Tho cylindrical cells linin#? the bottom of the groove are rather tall, 
whilat the layer which covers the gi'oove and subsfMiuently grows together 
consists of small flat cells. Some agreement in the nroduction of thi* 
groove and that of the intestino-giandular [epithelial! layer of eertain 
animals ( 0 . g. the Arthropoda), and the great resemblauce of its oelhi 
underlying the upper «inn-lamella to those of that layer, at first led me 
astray, and made me think that perhaps in the Cephalopoda also a portion 
of the intestinal tract is formed as in the Crustacea (see the remarkable 
Russian memoir of Bobrezky, “ On the development of AstiJUm and 
PaUamon ”). It was only a long series of repeated observations that 
convinced me of ray original error. 

t The part of the dermo-rauscular layer which is situated between the 
groove and the surface of the mantle becomes converted (in the thM 
period) into the mUU witli its muscular and fibrous layer. 

t This mode of development of the primitive eye-ovala, whidh aw 
soon covered by a second fold of the upper lamella and tiben gradually 
begin to sink, has been quite correctly observed by Mctschnikoff m 
(/. c, pp. ^j-49). As regards the other Cephalopoda, it ia confirmad by 
nnr investigations *, and consequently KolUker’s (/. <?. p. 99) and Ilenaen^ 
(Zeitschr. nir wigs. Zool. Bd. xv. p. 18fl) statements prove to be erroneous. 
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sections appears as a shallow but wide depression of the upper 
^rm-lamella. At the time of its appearance the rudiment of 
the mantle is situated in the middle of the original genninal 
disk {c6niTum)j with by far the greater part of it on the dorsal 
surface, whilst the somewhat elevated (constricting) part which 
subsequently grows round the ventral surface occupies only a 
very inconsiderable space upon the latter* 

Above the mantle there are symmetrically ou the two sides 
of the dorsal surface the two eye-ovals, and between them, at 
the boundary of the region of the arms, the above-mentioned 
rudiment of the buccal orifice. The lateral surfaces of the 
embryo represent the future cephalic lobes. 

On the lollowing day, in all the Cejihalopoda investigated by 
me, the hranchim^ the funnel^ the arms^ and the anal tubercle 
made tlieir appearance. At the time when the rudiment of 
the mantle has becomii rather more constricted off from the 
blastoderm ou the ventral surface, the cell-layer of the upper 
germ-lamella becomes somewhat tliieker at the sides of the 
embryo (at first by longitudinal division, by wliicli the cells 
are rendered higher, and then also by transverse division), 
and forms two inconsiderable prominences, which gradually 

S ow and are the rudiments of the two so-called cephalic 
^es. 

As regards the rudiments of the branchiae, whicli arc at first 
situated on the ventral side of the embryo not far from the 
margin of the mantle, these are developed from the more than 
one-layered thickening * of the dermo-muscular layer of the 
middle germ-lamella, which is covered by tlie cells of the 
upper lamella. 

On the boundary between the anterior cephalic lobe and the 
rudiment of the mantle a semilunar fold makes its appear- 
ance on each side of the embryo, produced by a thickening 
of the demio-ruuscular layer, and covered, like all the organs 
mentioned, by cells of the upper lamella. This is the rudi- 
ment of the funnel, which consists of two halves, the margins 
of which coalesce very late, indeed only at the commencement 
of the third period f* 

Almost simultaneously with the appearance of the branch im 
there is formed between their pyriform rudiments, in the 


* At the end of the second and during the third period the cells in the 
middle of the solid branchial rudiments ^dually oecome loosened, and 
tortuous reticulated ducts are produced in which the branchial arteries 
and veins with their numerous ramifioafious are formed (see Van Benedeti) 
/. c. p. 9 ; KdUiker, /. <?. p. 89 j Metschnikoff, I c. p. 01). 

t the dorsal surface the two halves of the funnel approach each 
other as earlv as the fourth day of tlm second period. 
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median line * of the embryo, a rather inconsiderable promi-^ 
nence, which, like most of the outgrowths, proceeds from the 
second germ-lamella (in this case chiefly from the intestino- 
fibrous TaycrJ, and is also covered by the upper lamella. This 
prominence torms the first commencement of the amis. About 
the same time, in all the Cephalopoda investigated by me, the 
four (Argonatiki) or five pairs of rudimentary arms make their 
appearance very raj^idly after one another (at the utmost in 
two days ; in some the first three pairs simultaneously f)* 
This seems to confirm Van Beneden’sl observation, which was 
rejected by Kolliker § and afterwards by Metschnikoffll. The 
rudiments of the arms are developed as hemispherical out- 
growths, composed chiefly of tlie denno-muacular layer and 
covered by cells of the blastoderm. They all maKc their 
appearance on the annular part of the germinal disk situated 
on tlie equator, which is formed by several (tliree or four) 
concentric series of large but flat cells, constricted off from 
the segments after the meridional segmentation, and at first 
lying scattered in isolated groups 1[. 

On the third day of the second period the rudiments of the 
auditory organs^ the pharynx, the salivary glands^ the anal 
orijice^ and the external fold of the eye-^ovM are added to 
the organs already enumerated and now undergoing further 
development. 

Between the outer margin of the rudiment of tlie funacl 
(at the part where its cartilages, although indistinctly, are 
beginning to be formed) and the commencement of the anterior 
cephalic lobe the upper lamella becomes a little depressed on 
both sides of the ventral surface of the embryo, and forms two 
(at first very small) pits, which are sharply marked in both 
longitudinal and transverse sections, ana represent the rudi- 
ments of tlie auditory organs, only approaching e^h other at 
the close of the third period. Their trumpetnilke peduncles, 
which at the end of the second period are entirely constrictea 
off from tJie upper lamella, beemne t?onverted into canals, 
which finally lie upon the auditory vejsicle, which is com- 
pletely separated from the outer surface. The walls of the 
latter soon become thicker in many parts 


♦ In the longitudinal line which passes through the buccal aperture and 
the middle of the mantle, and divides the embryo into two symmetiical 
halves. 

t In LoUgOy Sepiolaf and Argonauta, J Loc, p« 7, 

§ Lot, rA, p. 60. II Xcc, c^. p. 05. 

IF See doscription of the process of s^meuiation. 

** At the beginning of the third period, in allthe Oepbalopoda m 
gated by mo, there are formed in the cavity of each auditoiy vesicle 
miUiip. in diameter in Xa%o), on its upper well, shining granules 
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The pit-like depression of the upper lamella^ which forms 
the buccal orifice, ^adually penetrates deeper (between the 
two layers of fusitorm cells of the intestmo-fibrous layer, 
which lies between the nutritive vitellus and the dermo- 
muscular layer, which bound it) ; and at the bottom of this 
shallow pouch-like pit there is formed a small prominence 
composea of cells of the middle lamella (dermo-muscular 
layer). This prominence, which lies to one side at the 
hinder wall of the pit, and, like this, is covered by cells of 
the upper lamella, represents the hinder part of the pharynx, 
and b^omes subsequently (in tlie third period) converted into 
the so-called organ of taste, with its muscular tissue and un- 
cinate radula. Between the hinder wall of the original buccal 
cavity and the above-mentioned prominence the upper cell- 
layer of the latter closes into a thin and short cascal tube. 
Tnis tube lengthens pretty rapidly and then becomes forked, 
and thus forms the rudiment of the efferent duct of the saliva^ 
ghmd$y which are developed (in the third period) at the encfs 
of tlie two branches of the above-mentioned tube. The original 
funnel-shaped tube (wider above), however, represents in its 
upper part the rudiment of the huocal mmty^ and in its lower 
part that of the ceeoplwgm or anterior intestvie. Tlie other 
parts of the pharynx, the lower and upper jawe, and the thick 
muscle of the latter are developed in the third jicriod — the 
iaws as a chitinous secretion of the epithelial envelope of the 
Duccal cavity, and the muscle as a thickening of the dermo- 
muscular layer which is applied to the anterior wall of the 
or^nal bu<^ pit. 

The change which takes place on this (third) day in the 
anal prominence consists in the cells of the upper lamella 
forming in its centre an increasing depression, which is the 
rudiment of the anal aperture. 

Over each of the thickened eye-ovals forming the primitive 
rettna appears a fold, consisting of cells of the upper lamella, 
which grows rapidly, and covers the whole of the oval at the 
end of tlua second period, although a small aperture remains 
in lihe centre of the fold. At the same time small yellow 


(0<M millim. in diameter), which soon unite toother, consisting of a 
oalfliiieous secretion firom the ovUndrical epithelial cells i and from these 
the two otoliths (0*048 millim. m diameter) originate. The canals which 
lie upon the auditory vesicles become bent (in me third period), and their 
luloriud epithelial walls covered with cilia. In general my oDservations 
on IJie dewdc^ment of the auditory organs agree with the results obtained 
Hetseiudkoff in Sepiok (/. c. pp. 49-dd), but diflfer materially from 
I of K^likw (/. c, p, 108). 
jlilti, 4k Mag. N. mat Ser. 4. Vbl xv. 
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pigment^granules are produced upon tlie surface of the 
retina^. 

The two cephalic lobes, which have now l)ecoine ccmsider- 
abljr thicker, rise more and more above the nutritive viteHus ; 
whilst the region of the arms, situated upon the equator, becomes 
constricted, and thus forms a narrower boundary between the 
embryo and the spherical yelk-sac. The embryo, when ex- 
amined from eitlier the ventral or dorsal side, has a lyriform 
shape ; its lower part (mantle) is considturably separated by con- 
striction from the ventral surface, the middle partf tolerably 
broad ; and the region of the arms forms a very noticeable nomi 
between the yelk-sac and the true embryo. The nutritive 
vitellus enclosed within the embryo has the form of a hemi- 
sphere with a tuberculiform process w^hich penetrates into the 
mantle on the dorsal surface. 

The fourth day of the second period of development is cha- 
racterized by the appearance of two spherical masses of cells 
of the intestino-fibrous layer of the middle lamella, which are 
situated on the ventral side of the embryo, near the sides of the 
branchifiB, at the apices of which two prominences are produced 
at tliis time# These solid aggi’Cgations of cells form the rudi- 
ment of the amricUa of the hearty which are afterwards sur- 
rounded by a pericardium. The pericardium consists of a cell- 
layer of the upper lamella, which penetrates between the 
mantle and the tunnel, and completely clothes tlie aggrega- 
tions The rudiment of the ventricle of the heart lies between 
the rudiments of the auricles, can only be detected with diflfi- 
cultv§, and consists of a solid aggregation of cells belonging 
to the intestino-fibrous layer, which is at first spherical but 
afterwards cylindrical. By degrees the cells separate from 

* With respect to the development of the organs of yision, I xjiuBt add 
that the lens is formed at the oeginning of the third period as a fiuidf 
gradually hardening secretion of the corpus diiare produced fiom Uia 
above-mentioned fold. Us form changes pretty rapimy firmn oylinMi^ 
to oval, and hnally becomes spherical. In longitudinal and ttansvatae 
sections of the embryos of ArgomtUa, LitUgOy the lens consists of 
concentric la^^ers of a structureless transparent substance. In the thirt 
period the retina^ consisting of two layers of cylindrical cells, which was 
at first convex, sinks and bMomes semilonarly concave ; the dark hroWn 
pigment, singularly enoujOfh, persists upon the surface of the retina until 
the close of embryonal liib. 

t From this part are gradually formed the head, all the organs endcs^ 
within it, and some organs of the trunk. 

t The veiw large pericardial cavity is very distmefry 
the first half of the third period. 

S It is partacularly distinct in sections of the first half of the 
period, in the form of an oval aggregation of cells, The cavity , embraced 
by thin walls, is very slowly formed; so that the develofttient tim 
auricles considerably precedes that of the ventricle. 
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each other in the centre of each aggregation, so that a gradu^ 
ally enlarging cavity is then produced, whilst the cells become 
elongated into a spindle-shape, and form rather thick mus- 
cular walls surrounding the cavity. 

It is only in the third period, for example in embryos of 
Btt na which are only one third or one fourth of the size of their 
yelk-sac, that there are, besides the above-mentioned consi- 
derably developed and already pulsating central organs of 
circulation, two so-called branchial hmrUf^ situated at the 
broad base of the two multitubercular branchiae. The walls 
of the aorta and of all the other subsequently appearing great 
arteries (e. q, of the optic ganglia) ^ veins ^ and their diverti- 
cula (so-called kidneys) are developed from the cells of the 
middle lamella, which become elongated and arrange them- 
selves in rows. On the same day, oehind each eye-oval, a 
spherical aggregation of cells of the middle germ-lamella sepa- 
rates ; and these aggregations represent the rudiments of the 
optic ganglia, I shall go into more detail with regard to these 
in describing the formation of the nervous system. 

At the end of the fourtli day the cephanc lobes approach 
each other considerably, and the embryo rises above the nutri- 
tive vitellus, the walls of wliich, consisting only of a layer of 
cylindrical colls of the upper lamella and a layer of the middle 
lamella united to the former by means of thin, contractile 
protoplasmic processes, begin to contract rhythmically, by 
which the absorption of the nutritive vitellus is hastened. 

At the same time, the cells of the middle lamella (thedermo- 
muscular layer) surrounding the auditoiy vesicles, which are 
connected with the outer world by me.ans of their peduncles, 
become converted into the enveloiKSB of the latter. 

On the fiftli and last day of the second period the thin oeso- 
phagus becomes deeper and extends nearly to the mantle, 
which at this time also rises somewhat on the back. In the 
onoi pit, which has become somewhat deeper and acquired the 
appe^unce of a casoal tube^ a change takes place which is im- 
poi^tant, inasmuch as it divides near the entrance into two 
tubes* ;~an upper one, the rudiment of the ink-sac^ which has 
at first the form of a thin short tube enlarged at its ccecal ex- 

♦ This division is effected as follows Under the bottom of the anal 
pit, which is covered by two or three layers of the intostino-fibrous layer, 
a small exoresoenoe is lormed, wbich gradually raises the bottom of the 
pit neAriy up to the entrance, and in this way, as by a s^tum, divides 

pit into two tubes branching off at an acute angle. The bottom of 
uppw tube soon becomes wider; and at the same time the cells of 
iti become considerably long^ and thicker. In this way is pro- 
diidisd a sac fhmished with a short efferent duct. The walls of the pit 
become higher and form the so-called anal lobes {Sepin^ Sepiok), The 
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tremity ; and a lower one, the perfectly straight rudiment, 
dosed at the extremity, of the true rectvm. The walls of th^ 
two tubes, as also the oesopha^, consist of a layer of cylin- 
drical cells of the introverted upper lamella, surrounded by 
one or two layers of fusiform cells of the intestino-fibrous 
layer of the middle lamella. 

The further development of the intestinal canal which takes 
place in the third period, consists in the continued growth and 
increase in depth of its parts above mentioned. The Btomaok 
is formed at first as a dilatation of the hinder part of the 
oesophagus, which, after it has lengthened parallel to the 
dorsal part of the mantle as far as one half tlie length of the 
latter, bends towards the ventral surface almost at a right angle, 
and unites^ with the lengthened primitive rectum, which is 
turned up towards the back. 

At the point where the prolongation of the stomach meets 
the rectum a small dilatation is produced ; and from this the 
cwcum is afterwards formed. At the close of the first half of 
the third period, in transverse and longitudinal sections of 
the Cephalopoda investigated by me, there are behind the ink- 
sac (which is already considerably developed), and at first 
nearer the ventral surface of the embryo, two olind, clavate, 
thick-walled tubules, which have been developed from a diiar 
tation of the posterior part of the intestinal canal, and repre- 
sent tlie rudiment of the liver. It is only in the postembryonic 
period, after the nutritive vitellus is entirely absorbed, that the 
two halves of the liver enlarge very rapidly, approach each 
other, and take up their ordinary place iu the dorsal nart. 

The proveniriculusy or so-called crep. is also developed in 
the embryo of Argonauta in the first half of the third period, 
as a dilatation of the oesophagus situated beneath the cerebral 
ganglion. The walls of all the dilatations above mentioned, 
which originate at different times, ai^ formed from tho vari- 
ous main and subordinate parts of the intestinal tract, and con-^ 
sist of one or two rows of fusiform cells of the intestino-fibrotts 


connexion between the ink-sac and the liver, formerly described by Vail 
Beneden (loe. eit p. 10), has no existence. 

* I have not succeeded in observing the moment of direct union ; but 
finm the evidence of longitudinal sections of certain stages, and. la 
of embryos in which the long anterior intestine, enlarged at w eaffee- 
inity, extends to two thirds the height of the mantle (first ball of tbs 
third period), and the rectum curves up towards the dorsal sut&ca, tad 
thtm of certain sections (from the second half of the thud ps^^ 
which the slightly tortuous iractun iniedinaUt U visible in its Whole 
length, 1 firmly believe that I may assert that ibis tinidn iu reality takes 
place. 
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tejrer, and of the cylindrical cells of the inward-bent upper 
germ-kmeUa, which therefore seems to play the part of the 
iiitfestino-glandular layer of the embryos of other animals^ 
representing, I believe, the introverted part of the upper 
lamella from which the intestinal cavity is formed in Am^i-^ 
^ the simple Ascidia^^ and some Coelenteratat, Brachi- 

opoda§, Vermesll, &c. 

At no single stage of development of the Cephalopod em- 
brjro is the nutritive vitellus in any way directly connected 
with the cavity of the intestinal tract, which is completely 
separated from it, as, indeed, has already been remarked by 
Kbllikerlf and MetschnikofP^, in opposition to the erroneous 
statements of older investigatorstt* At the close of the second 
period the inner nutritive vitellus has the form of a cylinder, 
from which issue tliree processes. The inferior, sharp process 
is, as previously, imbedded in the mantle; whilst the two 
sickle-snaped lateral processes penetrate into the cephalic lobes 
behind the eyes, beneath the optic ganglia. The nutritive 
vitellus passes out of the yelk-sac into the embryo through a 
cylindrical, gradually narrowing canal formed by the coales- 
cence of the cephalic lobes ; it is situated between the oesopha- 
gus, the ganglion pedcdcy and the ganglion visoerale. During 
the whole period of development, the whole mass, both of the 
inner nutritive vitellus and of the outer nutritive vitellus 
(which is continually passing into the embryo), is gradually 
absorbed by the cells of different organs and tissues in contact 
with it 


This short exposition of the results of my tedious investi- 
gations (upon living embiyos and sections of them of different 
hinds) of the development of the alimentary apparatus of the 
Cephalopoda contraaicts in all points the erroneous opinion of 
Kl^iker JJ, that the intestinal tract originates as a scJlid cord, 
in which cavities are only produced subsemiently, and con- 
ihnns the accurate statements of Metschnikoff §§ as to the pro- 


a M^m. de f Acad, do St PiStorsb. tome xi, pL i. %. 6, and pi* U. 
fig. 90. 

t iWd. tame x. pi. i. figs. 10, 16. 

X chitting. Nachr. 1868. p. 164 et Mqq. Obeorvations on the Develop- 
of the Ccelenterata (in Ruesian), 1873, pis. ii., iii., iv., vi. 

4 Obsenrations on the Development of the Brachiopoda (in Russian), 
1874 pli. figs. 3, 10. 

II tadtu. do TAcad. de St P4tersb. tome xvi. pis. i., vi. See also the 
ab^6»cited memoir of Bobxesk/s, pL i. figs. 1~8. 
f JEiWV p. 86. 

^ J&oe* 0^. p. 64. 

ft ¥tta Beneden, lac* eit* p. 8 ; Delia Chiiije, Mem. 2nd edit tome i. 
p.40. 

tt Xoc. rtt p. 93. cit, pp. 68, 67. 
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duction of the intestinal tract in Sepiola from two opposite 
invaginations of the upper germ-lamella. 

As regards the hody-cavity^ I think it will be most csow^t 
to give this name to tlie rather narrow and inconsiderable 
space which occurs between the peripheral layer of the dermo- 
inuBcular layer and one or two rows of the intestino<*fibrou8 • 
layer forming the muscular envelope of the intestinal tract. 
Tlie whole of this completely closed body-cavity is bounded 
by elongated cells of the dermo-muscular layer forming the 
peritoneum or peritoneal sac (in which tlie alimentary appa- 
ratus, the central organs of the sanguiferous system, and sub- 
sequently also the generative organs are plac^). The inner 
nutritive vitellus is never enclosed by a special bounding layer, 
as Khlliker^ thinks ; but it lies free in the body-cavity, and 
the space occupied by it since the commencement of develop- 
ment represents the segmentation-cavity of the holoplastic 
ova with total segmentation of many other animals. The 
r^iratoiy organs, the two branchia3, and the funnel are 
situated in a special open respiratory cardty covered only 
by the ventral part of the mantle, ana lined internally wiA 
simple epithelium forming the continuation of the upper genn- 
lameUa, penetrating here during its separation from tne ventral 
surface. 

I have still to notice the period of the appearance of the 
nervous system and its mode of formation, in the Cephabpoda. 
After a long series of frequently repeated observations relating 
to this question, and always furnishing the same results, 1 
have been compelled to give up for ever the hope of finding, 
in the development of the nervous system of the Cephalopoda, 
any resemblance to its development in the Vertebrata, tWi- 
cata, Annulosa, and Mollusca. Whilst even in many species 
belonging to the types of the Arthropoda and Mollusca some 
ganglia, at least (as has been proved f), are undoubtedly de- 
veloped from the upper germ-lamella, all the ganglia of the 
Cephalopoda originate from more or less compact thickenings 
of the middle germ-lamolla (dermo-muscular layer), and con- 
sequently in accordance with the mode of formation of the peri- 
pheral ganglia in the Vertebrata, which, indeed, has already 
been partidly indicated by MetBchnikoff| with regard to 

♦ Xoc. tiU pp. 01, 87, 107. Metschnikofi has justly r^cMited this vfew 
as regards 

t See the already cited remarkable memoir by Kowiisfs]^, MOm. 
TAcod. de St. P^tersb. tome xvi. p. 1% Ph v., and jp. 24, ^ viL ; 4dso 
Bobresky’s memoir, ul. iii. f M. Ganin, Worschauer uuiversmtsbanehts, 
1873, i. ; and Bericbt fur Anat. und Physiol. 1873, p. 300. 

t hoc. tit. pp. 41, 07. 
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Sepidn. After this preliminary remark I will now describe 
in a few words the sequence in which the ganglia make their 
appearance^ their original form, and their original position in 
the Ceplialopod embryo. 

I have already mentioned the time of appearance of the 
paired optic ganglia. The cells of the middle lamella, which 
are at nrst few, but afterwards rapidly increase in number, 
from whicli the two oval aggregations (the rudiments of the 
above-mentioned ganglia) separate, are observable from the 
earliest appearance of the eye-ovals. At the close of the 
second period these large rudimentary ganglia placed at the 
aides ot the broad quadrangular head of the embryo have the 
form of two irregular hemispheres, the convex surface of 
which closely approaches the retina, which is abeady becoming 
Goiicaye, whilst tne flat sides are turned towards the rudiments 
of the cerebral and visceral ganglia. The first of these, the 
cerebred ganglion^ which appears on the fifth day of the second 
period, likewise originates irom two compact aggregations of 
cells of the dermo-nmsculor layer ; and these are united by a 
broad but short commissure consisting of a few layers of 
similar colls. The rudiment of the originally paired cerebral 
ganglion, which is situated dorsally at tlie sides of the csecal 
mdiment of the msophagus, constantly becomes broader and 
thicker with the development of the embryo ; so that towards 
the end of the third period the commissure of the two halves, 
which was originally well defined, disappears, and the ganglioti 
forms a rather large compact mass. Two paired compact 
aggregations of cells of the middle lamella, observable as early 
as the fourth day of the second period, which lie behind the 
rather distant rudiments of the auditory organs, divide gra- 
dually in the first half of the third period, to form the paired 
rudiments of the pedal and visceral ganglia. The two halves 
of Uie former grow rather rapidly ; and in the second half of 
the third peri^, when the cephalic lobes approach eacli other, 
the united two fom a crescentic ganglion, occupying the 
greater part of the anterior cephalic lobc^, and lying above the 
^auditory organs. Its upper part is on the some level as the 
buccal aperture, and somewhat higher than the opposite 
cerebral ganglion, which it touches with its sides. 

The vuceral ganglion, lying just behind this, consisting at 
first of two subsequently coaiescont halves, is developed in 
the same manner. All the three above-mentioned originally 
paired ganglia (the cerebral, visceral, and pedal ganglia) 
gradual^ approa^ each other, and unite to form on cesophageal 
nerve-mass only towards the close of embryonic life. Their 
union takes place very slowly, keeping pace with the diminu- 



SfO M. Ubsow’s Zoobgioo-^E^ Inveei^faiians. 

tipn of the nutritive vitellus which lies between them in the 
head and in the so-called neck. In the second half of the 
third period the paired rudiments of the superior and inferior 
bucoat ganglia make their appearance on each side of 
pharynx, composed of small spherical compact aggregi^oiis of 
ceUs of the middle lamella. At the same time and in the 
same manner originate the ganglia stellaUi^ in the position in 
which they are found in adult Cephalopoda~ana a^ the 
large 8|dierical ganglion splanchntcumj which is situated 
between the stomach and the two halves of the liver. 

The internal structure of all the above-mentioned ganglia 
begins to become differentiated soon after they make their 
appearance. In the central part of the ganglia, which at first 
consist of rounded homogeneous cells of the middle lamella^ 
appears a dark, finely granular mass Punktsubstanz con- 
sisting of very fine variously intercrossed fibrillar threads— 
fine processes of the original cells of the middle lamella, now 
gradually being converted into small brown nerve-cells. As 
early as the close of the first half of the third period, especially 
in the peripheral part of the optic ganglia, in various parts of the 
cerebral gangUl, and subsequently al^ in all the other ganglia, 
we may distinct observe the production both of the inner 
thin nerve-bundles s^ing as commissures to the different 
parts of the ganj^lia and of those running outwards (s. a* the 
broad but short optiS nerves which unite the peripherd part 
of the optic gangna the retina). The peripheral nerves 
of the sxin are aeveloped towards the close of embryonic life 
independently of the gmiglia, at tlie points which th^y after- 
wards occupy, from the elongated cells of tlxe denno-muscular 
layer, whicn unite with eadi other. 

I have obtained all these briefly r^rted results chiefly by 
the comparative study of different sections bebnging to different 
stages of development, a more or less accurate examination qf 
the nervous system in living emb^os being almost impcwibfe 
on account of their opacity. As it is rather difficult without 
figures, to describe the various changes in the form and posi- 
tion of all the parts of the nervous system, I here conclude aagr" 
description of that system, keying the details for a mm!$ 
complete memoir with plates, which will soon mppeea. 

In all the Cephalopoda investigated by me it is not done 
the upper germ-lamdla, as Metschnikoff thinks but 
and, indeed, chiefly, the dermo-muscular layer of toe middle 
lamella that is implicated in the formation of the different 
dermal layers. The skin begins to be differentiated in 
first days of the third period (in Loligo and apjpv^ 

mately on the nineteenth, in Argonauia on the femrteenth ot 
• Xoc. dt 37. 
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fifteenth day of development). The upper ^erm4amella forms 
only the epidermia^ composed of cylindrical, everywhere 
similar cells, covered in many places (especially on the mantle) 
in the rotating emb^o with cilia. The outer, very thin layer 
of elongated cells of the dermo-muscular layer forms the so- 
called fibrom layer ; whilst the chromaU^hores, and especially 
tlie of muacular and connective tiaaue wnich lie in the 
ootwm (one^), are formed from the inner layers. The chro- 
matophores originate in the first half of the third period, from 
large round, at first nucleated cells of the dermo-muscular 
layer. The coloured protoplasm of these cells shrivels at the 
time when a veiy thicK membrane appears upon the cell; by 
this means the nucleus becomes invisible. Such newly 
formed chromatophores, appearing first on the mantle and 
afterwards on the head and arms, begin to contract when the 
cells radiately arranged round tnem stretch into a spindle- 
shape, and thus form the contractile muscular fibres long 
since described by Keferstein * and Bohl f. 

1 do not consider it necessary to describe here the formation 
of the cartilage in its details, as all that 1 have observed with 
respect to it m Sepia^ Loligoy and Argonauta agrees perfectly 
witn the results obtainea by Metschnikoff } in the case of 
Sepiola, There is no doubt that all the cartilages differentiated 
in the third period (the cartilages of tlic cups, tlie eye-covers, the 
head, the fins, &c.) are developed from considerable thickenings 
(e. g, in the anterior cephalic lobe not far from the eyes) of the 
upper germ-lamella, at the spots where they are afterwards 
found in the adult animal. 

With regard to the development of the paired olfacto^ 
organ of the Cephalopoda, which lies on the ventral side 
b^ind the eyes and appears towards the end of the third 
period {Sepia, LoUgoy omiola)^ originally in the form of a 
tubercle and tnen of a plt-hkc depression of the upper lamella, 
I can only confirm the observations of K.dlliker §, Metsoh- 
nikoff |j, and Tschernoff^. 

Wi^ this I conclude the exposition of the results of my 
inv^gations of the development of the four above-mentioned 
species of Cephalopoda, wiiich lasted uninterruptedly almost 
two years. At present engaged in extending and completing 
these studies, I hope soon to be able to publish a more 
detailed memoir. 

[To be continued.] 


* Bronn’s Klassen und Ordn. Bd. ill Abtb. il p. Id24. 
t, ava Ternl. Histol. p. 70, pi. iii. 40 41. 

Loe* eit, pp. SB et eeq. S PP» 107 et sea, 

I Xoc. eU» p. 53. f Bull. Soc. Imp. Nat. Moac. 1809, p. 87, pr. i. 
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Mr. A. G. Butler on nm 

from Tfo^’^ 

ml Awmi^. By Arthur Gardiner ButLer, F.Lj 
F.Z.S., &c. 

The following species arc chiefly interesting additions to our 
knowledge ’of the Rhopalocerous fauna of V eragua, the 
tirrhoea and Daptonura being most valuable, on account of 
the limited number of species m both genera hitlierto recorded* 

Family Nymphalide. 

Subfamily Sattmjnjb}^ Bates. 

Genus Antirrhjea, Westwood. 

1. Antirrhcea tomaaia^ n. sp. 

Allied to-^4. miliiadm\ primaries above more like A. phila^ 
retes^ the transverse discal bar being indistinct j secondaries 
darker in the male, rather paler in the female^ with one small 
subapical white dot, no other markings ; fringe sordid, not 
bright yellow as in A. miltiadeH: wings below almost as in 
A» philaretesy but richer in colour; the cemtral band broader 
and more strongly angulated in secondaries than in any known 
species ; its external whitish marginal bar much narrower, 
scarcely indicated from the costa of secondaries to the thira 
median branch, but wide and continuous from the first branch 
to the anal angle; the ocelliferous patch on median inter- 
spaces chiefly diflering from tliat of A, philopoimen in conse- 
quence of the encroachment of tlie angiuar outer edge of the 
central band ; external border tinted with tawny. 

Expanse of wings, cj 3 inches 9 lines, ? 4 inches 3 lines. 

Hab, Bugaba, Veragua, Type, coll. H. Druoe. 

Subfamily Ntupmazinm, Bates. 

Genus Pafhia, Fabricius. 

2. Paphia Ada, n. sp. 

Wings above blue-blacky with brighter blue gloss at base : 
primaries with a pale greenish-blue maculated band (oomposea 
of seven spots), angulated near apex, running from the third 
fifth of the subcostal nervure to the end of the subiuodian ; 
secondaries with the costal area black-brown ; abdominal area 
pale rosy brown, clothed along submedian nervure and towards 
anal angle with long dark brown hairs : body above greenish 
black ; wings below very similar to P, mmris, but without the 
tail, chocolate-brown, sericeous, hatched and oanded with dull 
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brown 'and irrorated with dead silvei- ; primaries with outer 
marrin and an oblique streak to apex silver ; secondaries with 
a sttWarginal series of five silver dots near anal angle : legs 
and palpi below pepper-and-salt colour. 

Expanse of wm^ 2 inches 8 lines. 

H(w. Bugaba, Veragua, and Bogota [Lindig), Type, coll. 
Druce. 

There is an example of this species in the collection of 
the British Museum from Bogota. The species is allied to 
P. xenocraiesj but much smaller, the primaries above being 
more like P. psammis* 

3. Paphia rutilani^ n, sp. 

Wings above glossy magenta-red, with blue reflections; 
primaries with apical half from basal third of costa to external 
angle sepia-brown, partly shot with blue, crossed near apex 
by a short, irregular, oblique magenta band (not reaching costa 
or outer margin) ; a lunulated dark brown bar from third 
median branch at its basal third to third fiftli of submedian 
nerviue; secondaries with costa, apex, a lunate spot near 
apex, and outer margin sepia-brown ; abdominal area pale 
brown ; body olive-brown : wings l>elow red-brown, hatred 
all over with grey, clouded, spotted, and banded with dark 
brown, as in P. centaurus ; secondaries with four minute 
white anal submarginal dots : body wliity brown, speckled 
with red-brown. 

Expanse of wings 2 inches 6 lines. 

H(w* Pucartambo, Peru {Whitely)* Typ(i, B.M. 

Coloured much like P, centaurm^ but more like P. ryphea 
in form, size, and pattern. 

Subfamily Bates. 

Genus Hbliconius, Fabricius. 

4. Heliconim darescensy xu sp. 

Closely allied to H* iehhdniay but differing in the restriction 
<kf the discoidal black streak of primaries to a short oblique 
spot above the origin of the first median branch, the absence 
01 the internal streak, the yellow tint at termination of the 
frdvous area, and the absence of the black elliptical band of 
secondaries ; wings below with the same differences. 

Expanse of winp 3 inches 8 lines. 

JEfoo. Bugaba, Yeragua. Type, coU. Druce. 

Probably a mimic of Mechanitie mojcrinm* 
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5. Mdiconius supenons^ n. sp. 

Nearly allied to H. numata^ but with the yellow band of 
primaries tinted externally with tawny, the two spots on 
median interspaces and the streak from outer margin (at end 
of yellow band) united together; discoidal spot and streak 
enlarged, sometimes connected* tawny macular discal bar 
narrower ; marginal border wider, dotted with buff ; differ* 
ences below as above, excepting that the secondaries have 
the usual submarginal row of white dashes. 

Expanse of wings 3 inches 3-7 lines. 

Hdb. Ega and Villa Nova [Bales)* Type, B.M. 

This species is intermediate in character between JSl nrnmXa 
and H* metaUlis. 


6. Helicomus nuhifer^ n. sp. 

Differs from the preceding in having all the tawny area 
clouded witli mahogany-colour, with the black bars wider; 
no yellow spot on under surface of secondaries. 

Expanse of wings 3 inches 1 line. 

Hob. Fonteboa Type, B.M. 

One of the many mimics of Mechanitis egaensis of Bates. 


Family Papilionida. 

Subfamily PissjitMj Bates. 

Genus Daptonuha, Butler. 

7. Daptonura jlorinda^ n. sp. 

cf . Wings above sulphur-yellow ; the apex, outer margin 
and costa of primaries (excepting a pj^riform spot at base), 
and the outer margin of secondaries narrowly black : hera 
black, clothed with grey and cream-coloured hairs ; thorax 
grey, scantily clothea at the sides with ]^e yellow haErsf 
abdomen sulphur-yellow, greyish towards oase : wings below 
deeper yellow than above, margins paler brown ; primaries 
witn a discocellular transverse streak, widening upon ibe 
costa ; four apical submarginal yellow spots j secondanes wi^ 
the base orange; pectus orange at tne sides, andi vali^ 
white. 

Expanse of wings 2 inches 19 lines. 

Primaries gamboge-yellow, with the base and inte^ 
area diffusely saffron, an oblique discoc^ular stz^ ; 
outer margin more broadly brown than in the male, ana 
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sinoated internally 5 secondaries saffron-yellow, with a wider 
brown border j body tinted with saffron ; otherwise as in the 
male : primaries bdow almost as in the male, but with six 
mar^nal yellow imots ; secondaries saffiron-yellow, with a 
broimer brown border. 

Expanse of wings 2 inches 9 lines. 

H(w. Bugaba, Veragua. Type, coll. Druce. 

Var. ? monstrom. 

<J . Smaller and altogether paler than the preceding ; pri- 
maries above white, the apex witli a broader and more 
strongly sinuated bl^k-brown border ; secondaries yellowish 
white, becoming sulphur-yellow close to the margin, which 
has a broader border than in the preceding sjieciea ; primaries 
below also paler, excepting at apex, witli no apem yellow 
spots, and a more slender discocellular bar ; secondaries with 
broader marginal border and with the orange confined to the 
base of costa. 

Expanse of wings 2 inches 6 lines. 

Halo. Bugaba, Veragua. Type, coll. Druce. 

The above may turn out to be distinct from D. fiorinda. 
It is not only smaller and different in coloration, but the 
primaries are narrower and their outer margin is more di- 
stinctly incurved. Both forms approach D. isandra in fonn 
and marking; but in the grouna-colour of the wings D. 
fiorinda 6 is like D. polyhyvinia^ D, fiorinda ? more like 
D. leucanthe $ , and var. ? monetroea like D. pantoporia d • 


PB0CEEDING8 OF LEARDiTED SOCIETIES. 

ROYAL SOCIETY. 

December 17* 1874* — Joseph Dalton Hooker, C.B., President, in 

the Chair. 

’ Pn^umnaiy Note upon the Brain and Skull of An^lowus 
hnceohtve.'* By T. H. Huxley, Beo. B.8. 

The# singular little fish Amphioams lan^mlaim has been uni- 
versally regarded as an extremely anomalous member of the Ver- 
tebrate senes, by reason o! the supposed absence of renal organs 
and of any proper skull and bnnn. On these grounds, chiefiy, 
AgaSiix proposes to separate it from all other fishes ; and Haeckel, 
gmiig further, made a distinct division of the Vertebrata {Aerania) 
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for its reception; while Semper*, in a lately published paper, sepa- 
rates It from the Verfcebrata altogether. 

In a recent communication to the Linnean Society, I have de- 
scribed what I believe to be the representative of the ducts of the 
Wolffian bodies, or “ primordial kidneys ” of the higher Vertebrata, 
in Amphioixms ; and I propose, in this preliminary notice, to poiiit 
out that although Amphioam has no completely differentiated brain 
or skull, yet it possesses very well-marked and relatively large 
divisions of the cerebro-spinal nervous axis and of the spinal 
column, which answer to the encephalon and the cranium of the 
higher Vertebrata. 

The oral aperture of AmphioxuA is large, of a long oval shape, 
and fringed by tentacles, external to which lies a Up, which is 
<?ontinuou8 behind with the ventro-lat-eral ridge of the tody. The 
oral chamber is spacious, and extends liack to the level of the 
junction betaveen the sixth and seventh myotomes (fig. A). Here 
it is divided from the branchial cavity by a peculiarly constructed, 
muscular velum palatiy the upper attachment of which to the 
ventral aspect of the sheath of the notochord Ues vertically below 
the anterior angle of the seventh myotome. 

Eight pairs of nerves are given off from the cerebro-spinal 
axis as tar as this point. The eighth, or most posterior, of 
these, which, for convenience, may be called A, passes out between 
the sixth and seventh myotomes, and runs down paraUel with the 
lateral attacliment of the velum. The next five (<^,/, d, c) pass 
out between the first six myotomes, and are distribute by their 
dorsal and ventral branches to those myotomes, to the integument, 
and to the walls of the buccal cavity. The foremost two nmwes 
{h and a) pass in front of the first myotome ; and the nerve a 
runs pandlel with the upperside of the notochord to the end 
of the snout, giving off branches to that region of the body 
which lies in front of the mouth. Thb nerve Ues above the eye- 
spot. 

In the Marsipobranch fishes Mywine and Am7nocaste9{n<yw known 
to be a young condition of Petromjxon) a velum also eeparfttes the 
buccal from the branchial cavity (figs. B, C, D). But this velum 
is in connexion with the hyoidean arch. The resemblance of the 
buccal cavity, with its tentacles, in Ammomte$ to the oorresponding 
cavity in Amphioxus is so close, that there can be no doubt that 
the Iwo are homologous. In the Amimmte$ there is a hyoidean 
cleft which has hitherto been overlooked. The auditory sac lies 
at the dorsal end of the arch and above the dorsal attachment of 
the velum. The latter, therefore, corresponds with the auditory 
region of the skull ; and the nerve h should answer to the last iiie 
prsBauditory cranial nerves, which is the dam. AsSomihg 

this to be the case, though the dataUed homolo^ee ^ 
nerves of the higher Vertebrata are vet to he worked out, it loUows 
that the segment of the cerebro-spinal axis which in AmpMomi 9 

* “ Bi© Stammverwnndtwhaft der Wirbelthler© und Wlidbellom/' 
dem «ool.- 2 ootoin. Iiwtitut in Wiinburg, Bd. it l$74, p. 42. 
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lies between the origin of the nerve h and the eye, answers to all 
that part of the brain which lies between the origin of the seventh 
nerve of Petromyzm and the optic nerve. Consequently the latc^ 
walls of the neural canal in the same region answer to that region 
of the skull in Petromyzm which lies tetween the origin of the 
seventh and the origin of the optic nerve. Hence, as each mvo- 
tome of Amphiomi* represents the corresponding portion <A a 
protovertebra, it follows that the same region of the skull in the 
Lamprey and other Vertebrata represents, at fewest, six protover- 
tebne, almost all traces of which are lost, even in the embiyo con- 
dition of the higher Vertebrata. 

It may further be concluded that the several pairs of nerves 
which leave the cerebro-spinal axis, between those which answer 
to the dura and the optic nerve, in Amphioxus^ are repre- 
sented hy the third, fourth, fifth, and sixth pairs of cranial nerves 
of the higher Vertebrata. The nerve a, in fact, has the charac- 
teristic course and distribution of the orbito-nosal division of the 
trigeminal ; while, without at present drawing a closer parallel, 
it IS easy to see that the nerves 6,c, r/, «,/, and with their 
respective myotomes, supply the requisite materims for meta- 
morphosis into the oculomotor, pathetic, trigeminal, and abdueens 
nerves, with the muscles of the eye and of the jaws, in the more 
differentiated vertebrate types. 

Thus that part of the cerebro-spinal axis of Amphioxun which 
lies in front of the seventh myotome answers to the prasauditory 
part of the bndn in the higher Vertebrata, and the eorrespcmdiiig 
part of the head to the trabecular region of the skull in them. 
On the other hand, from the seventh myotome backwards, a certain 
number of segments answer to the postauditory, or pai^chordal, 
rsmon of the skull of the higher Vertebrata. 

The answer to the question, how many? involves sundry con- 
siderations. It must be recollected that though the branchial 
chamber of Amphwxus is the homologue of the branchial chamber 
of other Vertebrata, it does not necessarily follow that the im- 
perfect branchial skeleton of Amphioxus corresponds with their 
branchial skeleton. The branchial skeleton of higher Verte- 
brata consists of cartilaginous rods, which seem to be develop^ 
in the somatopleure, and to be homologous with the ribs, while the 
branchial skeleton of Amphioxu* consists of fibrous bands appa- 
rently developed in the splanchnopleure. 

The branchial arches of the higher Vertebrata, in accordance 
with their essentially costal nature, receive their innervation 
from the glosso-phar^eal and pneomogastric nerves, which are 
homologues of spinal nerves ; and, in seeking for the posterior 
limits ^ that region in Amphioxm which (M^rxeaiKindi 
skull and brain in other Vertebrates, we must only take into 
account as many pairs of those nerves which arise from the 
cerebro-spinal axis as we know are, in the Vertebrata next above 
AmpImxuM^ devoted to the brancl^ arches. In non© of these 
are there more than seven pairs of branchial arches ; so that not 
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more thiin eight myotomes (and consequently protovertebr®) of 
Amphiowwt^ in addition to those already mentioned, can bo reckoned 
as the equivalents of the parachordal region of the skull in the 
higher Vertebrates. Thus it would appear that t he cranium of the 
latter is represented by those segments of the body of Amphio^vus 
which lie in front of the fifteenth, counting from before backwards, 
and that their cranial nerves are represented by the corresponding 
anterior pairs of nerves in Amphuhvm. 

In all Vertebrate above AmpJiioxm the nerves which answer 
to the seven posterior pairs in Amphioxus unite into one or two 
trunks on each side, and give rise to the nerves called piieumo- 
gastric and glosso-pharyngeal ; and as these pass out of the slcull 
in front of the occipital segment, it would appear that/ this seg- 
ment is, in the main, the result of the chonarification, with or 
without subse(|uent ossiiication, of the fourteejith proto vertebra. 

There is no evidence, at present, that the ear-capsule repre- 
sents a modification of any part of the vertebral skeleton, nor that 
the trabecuhe are any thing but an anterior pair of visceral arches. 
And if these parts have nothing to do with centra, or arches, of 
vertebne, it follows that the numerous proto vertebr® which lie 
in front of the fourteenth in AmphioxnA^ are represented only 
by muscles and nerves in the higher Vertebrata. 

The anterior end of the corobro-spiTial axis of Amphioxus 
answers to the lamina terminalis of the thalamencophalon of the 
higher Vertebrata, the cerebral hemispheres and olfactory Jobes 
remainmg undeveloped. 

If the auditory nerve is, as Gegenbaur has suggested, the dorsal 
branch of a single nerve which represents both the portio dura 
and the portio the auditory organ of Amphioxm is to be 

sought in connexion with the dorsal branch of its eighth nerve. 
I have found nothing representing an auditory organ in this posi- 
tion ; and I can only conclude that Amphwxm really has no 
auditory apparatus. In all other respects, however, it conforms 
to the Vertebmte type ; and, considering its resemblance to the 
early stages of Petromyzon described by Schultsse, I can see no 
reason, for removing it from the class Pisces. But its perma- 
nei^tly segmented skull and its many other peculiarities suggest 
that it should be regawled as the type of a primary division or 
subclass of the class Pisces, to which the name of Entomoarania 
may he applied, in contrast to the rest, in which the primary 
segmentatW of the skull is lost, and which may be termed 
MabermticL On a future occasion 1 propose to sho^ iu what 
manner the skull of the MarsipobrancH is related to that of the 
higher Vertebrata, and more especially to the skull of the Frog 
inlts young tadpole state. 

BXPLANATION OF THB FIOtJBKS. 

A, D are diagrotnuiatic, but seoarate, representations of the anterior part 
of the body in Amphiojeus (A), in an AmmomU 1*6 inch long (0), and 
in a fully grovm AStim»cot^ 6*7 mohes long (B). B ie a copy of the 

-dan. & Mag. N. Hist. Ser. 4. Vol xv. 16 
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fuHb«At advanced stage of the young Vetrcmysm Tlanisri six weela alter 
hatching, as figured by Schultae' memoir on the development of 

that fish. The figures ere magnified to the same vertical dimension, so 
as to afford a means of estimating, roughly, the changes in the propof- 
tiomd growtli of the various parts of the head of the lin^rey in its pro* 
gress from the embryonic towards tlie adult condition. In C,the brain if 
already differentiated into the three primary vesicles and the vesicles of 
the cerebral hemispheres, tlujugh they are not shown, the whole brain being 
merely indicated by the dark aliading. The trabeculie ( 7V), which have 
alreuffy united in froijt, are indicated, but not the semilunar etbmoidal 
cartilage, whicJi lies above and behind the nasal sac. Tn I), neither the 
ethmoidal nor the trabeculfir cfirt ilnges are shown, but the contour of the 
brain is indicated ; and the inaunor in which the longitiulinal mnscl«« 
(wiuch represent tlie anterior mvotoriies of A'ffiJpkvoaciu^ are arranged is 
shown, ji’he tentm'les of Amphinxm are represented by the tentiwjles 
of the Anmoccetf, the liood-like upper lip ^ of the latter obviously 
answering to the median prolongation of the htwl of AvvphiOTU^ with the 
two lateral folds of irdegumeni which lie outside the bases of the tentacles 
and are continued backint** the ventro-lateral ridges. The relative shorten- 
ing of the notochord, nnd lengthening of tliat region of the brain w'hich lies 
in front of the origins of the optic nerves, in C, as compared with B, iS 
remarks bio. 

A lino is drawn in all Uie figures through the anterior tnarmn of the 
nasal saes {Na-Na ) ; amdher lias the same relation to the eyes \0[p-0p) ; 
and a third {Hy-Hi/) pasHCH through tlie region of the auditoiy sao and 
hyoidean arch. 1, 2, .'1, liyoidean and first and second brancniWl clefts 

Ammoc<ffe.s\ i., ir., in , iv., &c , myotonies of Amphioxu»\ Afy, mye- 
lon or spiiud cord ; CA, notochord. 
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On the Gammarida^ of Lalce Baihxh By Dr. B. N. I)T»owaKT, 

This memoir reveals to us the existence in Lake Baikal of an 
Amphipodous fauna remarkable for an abundance and variety of 
specific forms such as we certainly had no reason to expect. 

Gerstfeldt, in a memoir published in 1858, described seven species 
of Qammarm found in different rivers of Siberia and in Lake Baikal* 
From what w© know of freshwater faunas there was not mtlch 
reason to supiioso that this number would be greatly angtaaented | 
but Br. Dybowsky n aw makes known 97 species of Ganunaridtt, 
nearly all of which ar^new. They come almost exclusively fro«a 
Lake Baikal, only a fow pf them in summer ascending the mouthiBl 
of its tributaries; and|there are very few which pomaiien% 
inhabit the rivers. f 

We do not think that/ any region of the globe has fhmidied a 
contingent of freshwat^ Amphipoda which approaches thiii In 
number of species. It is curious, for example, to oommre ^e 
of Siberia, in this respect, with that of Norway, which 
from the fine memoir of G. 0. Sars*. In Norway the 
Gammaridse are represented only by four spemes ; that is to M 
they are only one twenty-fourth the number of those ol^ Lake 

♦ G. 0 . Bars, ‘Histoxie Naiurelle d©s CrustacSg d^eau douce de NoiS 
v^e; MalacostracSs.’ Christiania, 1807 . 
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Baikal. One of the Scandinavian species, Gammarm (PaUasea) 
eanedhides, occurs also in Siberia; another, Qamfmrm neglectua, 
is scarcely distinct from Gammarus pvlexy which forms part of the 
fauna of Lake Baikal. If wo compare the relative number of 
ipenera admitted by the two authors, we find a remarkable diffor- 
anee ; thus Dr. Bybowsky only admits two genera for his 07 species 
^Ganmarm 96 species, Comtantiay g. n., 1 species), while the four 
ig[>0cio8 of M. Bars belong to four different genera. But the genus 
|s something much more subjective than the species ; and we have no 
doubt that, if treated by some authors (Mr. Spence Bate, few: ex- 
imple), the Gammarida) of Lake Baikal would have fumislied 
inaterials for the creation of numerous generic groups. Gammarm 
oaneelloideSf Gerstf., retained by Dr. Dybowsky in its original genus, 
IS the Pallamt canceUoides of Spence Bate and Bars. 

Dr. Dybowsky explains the reason why he has not dismembered 
the genus Gammarus — namely, that the modifications observed in 
^0 different parts of the body present numerous gradations which 
bind together the most extreme forms into one wliole. It may also 
be observed that the gradual transitions presented by each group of 
organs or each pajt have no correlations with those detected in 
other parts of the organism. In the most widely separated species we 
#nda similar structure of <jertain parts, which, on the other hand, are 
very dissimilar in nearly allied species. There is a sort of inter- 
lacing of characters which only allows of the establishment of arti- 
jpoial sections, and justifies, it soems to us, tho course followed by the 
author. » 

The only now genua, which ho has named Constantia, is distin- 
guishod by the structure of its two pairs of autouna% which aro 
modified so as to form locomotive organs. Their fiagella ore desti- 
tute of sensory organs, and furnished with two rows of long, rigid 
which give them a plumose appearance. There is no appon- 
dipulor flagellum. All the legs are long and slender, especially the 
oepond pair of walking-feet (fourth peroiopoda) and the first pair of 
jUlUpiug-feot. The only species belonging to the genus ((7. Branickii) 
dOPiB not keep at the bottom like tho Gmnmari ; it is pelagic, and, 
lika other surface Crustacea, has a completely transparent body, so 
it con only be perceived in the water in conBe()uonce of its black 

S in reaaiug what the author says of it, it is impossible not to 
oi Gy stosorna another, almost perfectly transparent 

A^phipod, which loads a pelagic existence in the Atlantic and lu- 
Ooeans. 

JJotwithatanding the gradual modifications which they present in 
ib^ 4^fferent organs, the Siberian species of the genus Gammarus 
are sumoiently distinct from each other in their general characters; 
indpod a considerable number are remarkable for their forms, pro- 
portional or ornaments. Somo oomparatively gigantic species attain 
a total length of from 118 to 120 miUims. (nearly 5 inches) ; but 
tho small species are much more abundant, ana there ore even 
dwarfish forms of which tho total length does not exceed 7 or 8 
milUino. 


16 ^ 



m 


Miscellaneous, 


AH depths of the lake have fumiBhed GammaricUe. The greatest 
depth to which the author has hitherto carried his dredgings, namely 
1373 metres, proved to be as well peopled as the littoral zone^ 
although the number of species was less than at higher levels. 
However, this comparative poverty seems to be attributable to the 
fact that the exploration of groat depths is attended with great dif- 
ficulties. Dr, Dybowsky has no doubt that more regular investiga- 
tions carried on between 500 and 1300 metres would be recompensed 
by the discovery of new^ species. 

Most of the Gammaridae of Lake Baikal which live at small depths 
are vividly coloured ; but with the increase of depth the ooloration 
gradually diminishes, and the species li vdng below 700 metres are 
more or less whitish in tint. Some varieties, coming from greater 
depths than those inhabited by the specific type, are distingui^ed by 
the paleness of their bodies and eyes, and also, in some cases, by the 
more elongated and slender form of their locomotive appendiigos. — 
Horm Soc. Eni. Ross, Bd. x. Supplement ; Bill. Univ., BtdL Set, 
1874, p. 372. 

On the Mode in which Ammba swallows its Food, .. 

By Prof. J. Leidy. 

The author remarked that ho had supposed ihsii Amceha swallows 
food by this boe<jming adherent to the body and then enveloped, 
much as insects become canght and involvt^ in syrup or other 
viscid substances. He had repeatedly observed a large Aimcricr, 
which ho suppoj^ to bo A, prlnceps, creep into the interstices of a 
mass of mud and apjxjar on the other side without a particle ad- 
herent. On one occasion ho had accidentally noticed an Amdtba 
with an active ftagcllato infusorium, a Urocentnm, included between 
two of its finger-like pseudopods. It so happened that the ends of 
these were in contact with a confervous filament; and the glasaea 
above and below, between which the Avnoeha was examined, efiODo- 
tually prevented the Urocmtrwm from escaping. The condition of 
imprisonment of the latter was so peculiar that ho was led to watdh 
it. The ends of the two i>Boudopods of the Ammba gradually ap- 
])roachod, came into contact, and then actually became fased--Hi 
thing which ho had never before observed with the pseudopods of 
an Amoeba, The Urocentrum continued to move actively back a!ud 
forth, endeavouring to escape.^ At the next moment a Micate film 
of the ectosarc proceeded from the body of the Atnosbat above and 
below, and gradually extended outwardly so as to convert the circle 
of the pseudopods into a complete sac, enclosing the Urotmtfim^ 
Another of these creatures was noticed within the whfoh 

appeared to have been enclosed in the same manner. 

This observation would make it Bpi)ear that the food of the 
Amoeba ordinarily does not simply adhere to the body, and then 
sink into its substance, but rather, after beoomiug adherent to or 
coverecl by the pseudopods or body, is then enclosed by the active 
extension of a film of ectosarc around it,— /Wc. Ami, Ned. 8 ok 
JPAi7o<f. p, 143. 
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On iht Diacovery of true Batrachiam in Palmzoic EocJcs, 

By M. A. Gaudrt. 

Hitherto Batraohiana of existing types aeetned to be of recent 
^logical date; most paltcontologists believed that these animals 
did not occur in any formations more ancient than the Tertiories. 
There was some ground for astonishment that Yertebrata of such 
low organization should have come upon tho earth so late ; and this 
fact seemed to bo in opposition to most of those which pateontology 
has registered. 

I have the honour to bring before tho Academy some remains of 
Batrachians which have just been discovered in Palaeozoic rocks. 
One of them was communicated to mo some montlis since by M. 
Ijoustau, engineer on the Northern Hail way ; it was collected by 
M. Koohe in the bituminous schists of Permian age at Igornay 
(Sa6ne>et-Loirc). A few days ago M. Francois DeliUe brought me 
a slab upon which may be seen seven little Batrachians, which 
closely resemble those of Igornay. He obtained it nt Millery (Saone- 
et-Loire) ; and, like the specimen from Igornay, this slab was pro- 
cured froiji bituminous schists of Permian age. 

I propose to give the Batrachians of Igornay and Millery the 
name of Salamandrelkt petrolei^ to indicate that they have affinities 
with the salamanders, and to note that they have been buried in 
deposits f!rom which petroleum is extracted. They arc very small : 
the individual communicated to me by M. Loustau is 30 millinis. in 
length from the outer edge of tho muzzle to the' extremity of the 
tail ; and tho largest of the individuals found by M. Dclille is only 
35 millims. Notwithstanding their small size, it is probable that 
they were adult ; for the heads, tails, and limbs of the difierent ex- 
am^es arc dc^arly of the same projwrtions. The heads are broader 
than long, triangular, and much flattened : as not one of them is 
placed on its side, 1 think that this flattening is natural and not 
merely the result of tho compression of the beds. The orbits are 
very large and elongated ; wo see no place for the postorbitals and 
Buprasquamosala, which are so much developed in the Ganocephali. 
The vertebrae have tho centrum ossified : I count 29 of them, viz. 
8 cervical, 10 dorsal, 8 lumbar, and 8 caudal, the last very much 
reduced. The oorvical and dorsal vertebrao have arched ribs, much 
shorter than those of the Ganocephali I have not been able to 
perceive any indications of tho ontosteruum and epistema, so re- 
markable in the Ganocephali and Labyrinthodonts. Tlie fore and 
hind limbs arc nearly of the same size; both arc furnished with 
four digits. I see no traces of scales which could bo attributed to 
the Sahmandrelki ; and, indeed, I cannot distinguish around tho 
skeleton any deposit or coloration indicating a hardened skin, which 
would have persisted longer than the other soft organs. 

One cannot help being struck by the resemblance of the little 
Batracduai^ of Igornay and Millery to the terrestrial salamanders. 
lieyeziheleaB their head is a little broader ; the bones of their limbs 
seem to have had the extremities less well-defined; tho hind limbs 
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are directed backwai’d, as in swimming animals. The dorsal and 
lumbar vertebrm are shorter and more numerous ; the lumbar ver- 
tebra boar no ribs ; the tail represents only one fifth of the whole 
length of tlio body, whilst in the salamanders it equals nearly the 
half. 

The Saldmandrelhi is very distinct from the reptiles of the Car- 
boniferous formation which have been described under the names of 
Labyrinthodonts, Gatiooephali, and Microaaurians (such as Dendrsr^ 
peton^ llyltirpeton, HyhnomuSy Parahatrachus^ Anthracherpeton^ Cfro- 
cordylm^ Ct rater peion,, Sanropleura, Mohjephis, &c.) ; but it difliera 
less widely from lianiceps {Pelion) Lyelli from Ohio. 

Now that the existence of true Batrachians in the Palajozoic rocks 
seems to be proved, probably no difficulty will be raised to piticing 
lianiceps among those animals, as w'as [troposed by Mr. Wyman in 
1858. It is probable that lianiceps had a naked skin, and that it 
possessed no entostornum, epistenium, postorbital, or subsquamos/il. 
Nevertheless it cannot belong to the sumo genus as the fossils of 
MM. Loustau and Dclille ; it/S veitebrie are much more elougatod, 
its fVontals art' less widened, the supraoccipital is thrown less back- 
wards, and its inandiblcs are more prolonged. La.stly, the animal 
from Ohio is throe times as large. 

In 1844 Hermann von Meyer described, under the name of 
Apateon pedestris, the impression of a reptile found in the Carboni- 
ferous formation of Munster- Appel. Not/wdthstanding the opinion of 
this talented palaeontologist, I think that it belonged to an animal of 
the group of salamanders ; and if it were allowable to form a judg- 
ment from an impression so vague as that of Apateon ^ 1 should bo 
inclined to believe this fossil to be identical with i^alamandreUa 
petrolei. Thus we should be acquainted with true BatrachiUnB in 
the PalieoKoic rocks of France, the United States, and Germany. 

The bituminous schists which contain Salamand^^eUa petrolei also 
include remains of plants, numerous coproUtes, and fishes (PoZow- 
nmus). M. Loustau has communicated to me a small crustaoeau 
derived from them, a series of well-ossified vertebras of a still 
unknown reptile, and a fragment of a humerus or femur agreeing in 
size with that of Actinodon Frossardi, a curious Ganooephalouji 
reptile^ also collected in the bituminous schist, at Muse, not far from 
Igomay and MiHery, which 1 brought before the Academy in 1866, 

To complete the list of Palaeozoic reptiles found in France, I must 
remark that M. Paul (xervais has descrilKjd a reptile from the 
Permian schists of LochWo under the name of ; that 

learned naturalist has shown tlmt it is very distinct fmm til# 
Batrachians . — Oomptes RenduSy February 15, 1875, p. 441, 

On the Motive Povjer of Diatoms, By Prof. J. LicinT. 

While the cause of motion remains unknown, some of the tiies 
are obvious. The power is considerable, and enables these miniite 
organisms, when mingled with mud, readily to extricate themselves 
and rise to the surface, where they may receive the infiuenee of 
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light aad air. In examining the surface-mud of a shallow rain- 
water pool, in a recent excavation in briok-clay, the author found 
little else but an abundance of minute diatoms. Ho was not sufE- 
oiently familiar with the diatoms to name the species ; but Jit re- 
sembled Navicula radloaa. The little diatoms were very active, 
gliding hither and thither, and knocking the quartz-sand grains 
about. Noticing the latter, he made some comparative measure- 
ments, and found that the Navicula would move grains of sand as 
much as twenty-five times their own superficial area, and probably 
fifty times their own hulk and weight, or jierhaps more. — Proc> Acad. 
Nat. Set. Philad, p. 1 1 3. 


On the Penpheml Nervous Sifstem of the Marine Nematoids. 

By M. A. VirioT. 

The marine Nematoids jwssess well-characterized organs of sense, 
consisting : — 1, of organs of touch, represented by numerous set© or 
papill® distributed over the whole surface of the body, but par- 
ticularly abundant round the head and the genital orifice ; 2, of an 
apparatus of vision, composed of two eyes, of rather complex 
stimcture, situated on the doiml surface towards the anterior ex- 
tremity. The nature of these difFerent organs ought not to be doubt- 
fill ; but the fact is that their relations with Ike nervous system 
have hitherto been very obscure. According to M. Morion * nerv^ous 
filaments penetrate obliquely “into the midst of the longitudinal 
miiSoles to arrive soon at a fusiform, nucleolated cell, itself situated 
at the base of a cuticular hair, and unitt^d with this hair by another 
nervoUB thread whicli terminates at the base of the hair.” 

Mi Biitschli, whoso memoir is very recentt» has figured an analo- 
gous arrangement ; but he states that he has not detected the ftisi- 
Form cell described by the French writer. He expresses himself as 
follows Marion states with regard to his Thoracostoma setigerunif 
that a little before tbo entrance into the sotulo a fusiform cell is in- 
terposed in each of those filaments; with the exception of ganglii- 
form dilatations, which, however, seem to me to have no reg^or 
occurrence, I have detected nothing which could be interpreted in 
fetour of this observation.” 

In presence of these contradictory assertions it became necessary 
to unaertake fresh researches, and to subject tliose wliich hod been 
liisde to the obeok of the experimental method. Hence my atten- 
tSoh was directed most particularly to this point when, in the month 
of May last, I commenced my investigation of the Helmintha of our 
shore^ in fee laboratory of Professor de Laoaze-Buthiers. Now it 
appears from mj numerous observations made at Kosooff upon living 
individuals, ana repeated at Paris upon my preparations, that fee 
two naturaliits whom I have just cited have been deceived by false 

♦ ^^ Addittons aux xecherches sur les Ntoatoides Hbres du Golfede 
Maimlle/VAian. Sci. Nat. Zool. 6« s^rie, tom. xix. p. 13, pi. xx. fig. 1, 

t ZiirKenutni8sderfr«ildb€ndeuNematodei),i]isb^oiider6derdeaKiel6r 
^ens, p. 8, pi, iv. fig. 10, h (1874). 
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appearanoea, due probably to oomprosaion, and that they have not 
seen the true arrangement of the periphery nervous system of these 
little creatures. As this arrangement is really very remarkable, I 
shall now give a short description of it. 

Beneath the cuticle, which is smooth or striated, but always 
structureleBB, we find a very thin and very refractive gratiulor 
layer. This layer has neither been fibred nor described by M. 
Marion; but Dr. Charlton Bastian*, in 1806, indicated it very 
clearly, and even recognized that it contained cells. To investigate 
it properly it is necessary to macerate entire worms in a mixture 
of acetic acid, alcohol, glycerine, and water — a mixture which has 
already rendered me groat service in many cases, and the formula 
of which I have given in my ‘Monographie des Dragonneaux/ 
The marine Nematoids, when immersed in this liquid, quickly be- 
came perfectly transparent. Wo can then see very distinctly that 
the granular layer situated between the skin and the muscles con- 
sists in great part of very fine fatty granules, and that it contains, 
scattered through it, small stellate colls furnished with a very re* 
fractive nucleus. 

The relations of these little cx^llular bodies to the setm or papillm 
are easily ascertained. In a longitudinal section we perceive very 
distinctly that from the apex of each cell, perpendicularly to the axis 
of the animal, issues a very delicate thread which, after having tra- 
versed the whole thickness of the cuticle, arrives at the base of the 
papilla and enters it ; but each cell also furnishes laterally a certain 
number of processes which place it in relation with the neighbouring 
cells ; and it is equally easy to ascertain this, if, instead of making a 
section of the animal, we endeavour to follow the granular layer 
over a certain portion of its surface, by gradually raising the object- 
glass of the microscope. The subcutaneous layer of the marine 
Nematoids, therefore, contains a true network of ganglionic cells, 
which fhmish nervous threads both to the organs of touch and to 
the organs of vision. This peripheral network i$ in relation with the 
central nervous system by means of a plexus, which traverses tW 
muscular layer and unites the ventral nerve with the subcutaneous 
layer. 

These are undoubtedly facts of detail and of delicate observation ; 
but still they are of importance, for they are not isolated; It will 
suffice for me to recall that various observers have indicated a very 
analogous network in the Actinim, and that I have myself described 
one exactly similar in Gordius, This network arrangement of 
ganglionic cells is certainly less rare in the Invertebrata than has 
hitherto been supposed; and it is probable that it represents in 
itself the whole of the nervous system of inferior ty^.~0o^toi 
JBMeftif, February 8, 1875, p. 400, 

♦ the Anatomy and Physiology of the Nematolds, parasitic Slid 
free,** Phil, Trans. 1860, vol. cm. part 2, pi. xxviih flg.M, / 
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This very interesting genus of Devonian fishes was originally 
described by the late Prof. Agassiz, in the second volume of 
his * Poissons Fossiles/ p, 178, and was tlien included by 
him in his family of “ Lepidoides.” The first step towards the 
breaking-up of that heterogeneous assemblage was taken by 
Agassiz himself, in the course of the publication of the same 
neat work, when he constituted the family of Acanthodidm 
for the genera Gheiracanthus^ Acanthodes^ and Cheirolepis ^ 
imd this classification was retained in his special work on the 
Fossil Fishes of the Old Red Sandstone. The founder of 
fossil ichthyology seems, however, to have had hut a slight 
and not veiy correct conception of the structure of the fishes 
with which he associated Cheirolqm^ as may be seen both 
from his restored figures and lus remark that, as the bones 
which he had been able to distinguish in Cheirolepis^ such 
as the foontal, humerus, temporal, have the same structure 
as in ordinary osseous fishes,” one may conclude ^^that the 
Acanthodians in general had a complete osseous system, and 
not merely a chorda dorsalis as in the Ooocostei and other 
fishes of the same epoch”*. Subsequent investigations into 

e Poissons Foaulss du vieux Gr^ Rouge, p. 44. 

Ann. S Mag, N, Hist Ser. 4. Vol. xv. 17 
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the fltructare of the true Acanthodidte have long alnce shown 
that this generalization was rather hasty. Chetrohpts, how- 
ever, he considered as forming, by tlie absence of spiny ravs 
to the fins and by its unequal dentition, the passage of the 
Acanthodians to the Sauroids.” 

Although the restored figure of Cheirolcms given by Agassiz 
in the ^ Poissons Fossilcs du vieux Gr5s Rouge, ^ tab. D. fig. 4, 
is quite erroneous as regards the shape of the maxilla and of 
the opercular bones, he having eviaently supposed that the 
bones of the head were conformed much as in the recent 
Salmonidre, yet as regards his assertion of the presence of 
branchiostegal rays and of an unequal dentition ^facts after- 
wards questioned by otliers) he was undoubtedly right. 

Our own countryman Ilugli Miller, however, was shrewd 
enough to be impressed with the discrepancy of stnicture in 
(Jheirolepis and tlu' Chevnicanthi and Dijdacantht^ with which 
it bad been classed ; and accordingly we find him, in his ^ Old 
lied Sandstone,’ mentioning it as the type of a distinct family. 
Nor did these discrepancies escape the attention of Johannes 
Muller, as may l>e sc<m from a brief passage in his paper 
Ueber deii lllau und die Grenzen dor Ganoiden’’*. By 
Giebel f it was also disassociated from the Acanthodians and 
classed amongst his Ileterocerci Monopterygii,^’ a group un- 
fortunately nearly as heterogeneous as Agassiz’s Lepidoides.” 
Nevertheless for years afterwards many eminent palaeontolo- 

f ists (such as Pictet Quen8tcdt§, M^Coyll, and Sir Philip 
Igerton^) continued to class Cheirolepis along with the 
Acaiithodidie, 

Pander, however, in one of his justly celebrated essays on 
the Devonian fishes**, entered into the structure of Ch&iroleph^ 
and proposed to constitute for it an independent family, the 
Cheirolepim, Many of its head- and snoulder-bones vrere 

♦ Abhaiidl. der Berl. Aiad. 1844, Phya. Kl. p. 151. 
t ‘ Fauua der Vorwelt,’ 1848, voL i. p. 231. 

I ‘ Traits €© Pali^ontoloirie,’ 2me ^d. t. ii. p. 190, 

§ ‘ Handbuch der Petremeteukunde * (1862), p. 192. That Quenatedt 
wae nevertheless rather doubtful on this point may b© inferred from the 
follo^ng ^sage, in his description of the Acantiodid® "Nur Chn^ 
rokpitt hat Fulcra an alien Floasen, und auf dem Eiicken des Schwatnsea ; 
dennoch halt ihn Affaasiz auch fiir einen Acanthodier. Mbgen auch alia 
diese Fische (ausser Cheirol^ft) den lebendeh Haien aicb nicht unmittelhar 
anschliesaen, so stehen sie ihnen doch gewiaa naher ala den folg^djen 
Ganoiden.’^ 

11 * Palroozoic Foaslls,’ n. 680. 

11 "Ilemarks on the Nomenclature of the Devonian Fiahes,** Quart. 
Joum. Geol. Soc. xvi. p. 123. 

<Ueber die SRurodiptorinen, Dendrodonten, Glyptolqpiden, undChei- 
rolepiden des devoniachen Systems,’ St Petewburg, 1860, pp. 69-78. 
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correctly identified by him j but he failed to find the branchio- 
stegal rays and the two sizes of teeth described by Agassiz. 
But it is specially worthy of note that Pander seems to have 
been struck by the considerable resemblance which certain 
bones of the head of Cheirolepis bore to those shown in 
Quenstedt’s drawing of the head of PaloBoniscus ishbiensis 
in the ‘ Handbuch der Petrefactenkunde.’ 

The question of the systematic position of Cheirolepis was 
next discussed by Prof. Huxley*. Unfortunately, the material 
at his disposal at the time he wrote did not afford him the 
opportunity of making much advance on what had been 
already done by Pander, though assuredly he was on the 
right track. He accepted the institution by Pander of a 
distinct family of Cheiroleimii ; and as regards the suborder 
in which this family should be included, he considered that 
it ought perhaps to be n^arded as the earliest known form 
of the ^reat suborder of Lepidosteida\” The single short 
dorsal tm, the absence of jugular plates, and tlie non-lobatc 
character of the paired tins were points justly considered by 
Prof. Huxley as excluding Chetrolepis from the Orosso- 
pterygidm. 

In 1867, however, Mr. Powrie published a paper f in which 
he questioned the accuracy of the data on which Prof. Huxley’s 
opinions were founded. Cheirolepis^ Mr, Powrie affirmed, 
does possess two large principal jugular plates ; and the struc- 
tures described by Agassiz as branchiostegal rays, but not 
seen by Pander or Huxley, con'cspond to the lateral jugular 
plates not uncommon in Ganoid fishes.” Although in this 

S r Mr, Powrie thinks that Prof, Huxley’s objections to 
rolepis being a Crossopterygian are so far negatived, he 
nevertheless does not positively indicate the systematic posi- 
tion in which he thinks it ought to be placed. 

In Dr. Ltitken’s essay on the Classification and Limits of 
the Ganoids t, Cheirolepis is placed, somewhat hesitatingly, 
among the Lepidosteids, Mr. Powrie’s jugular plates proving 
to him rather a stumbling-block. In the English abstract of 
this elaborate paper, Dr. Lutken states the absence of ju^lar 
plates to be one of the characteristics of the group of Lepi- 
dosteidm, ** with the sole exception of Cheirol^isy the only 
Devonian fish of the whole series which inmeates by its 
gular plates a certain relationship to the contemporaneous 
PolypteridsB ”§. Again, in the full German edition published 

^ Bee. Gool Survey, x, (1801) pp. 88-40, 
t GeoL Magazine, iv. 18o7, pp. 147-162. 

X Videnak. Meddelelser nat. tor. Kjdbenhavn, 1808. 

I Ann. & Mag. Nat. Hiet. 4tli aer. vii. p. 331. 


17 * 
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in 1873. he says : — “ Tlie position of this genus is somewhat 
^uhtfui ; the mlcral armature of all the fins seems to show 
that its place is here as the oldest member of the Ijepidosteid 
series ; out its gular plates y which Powrie has pointed out, 
indicate possibly a certain relationship with — descent from (?) 
— the Devonian Folypterint^^*. 

My own observations have been made on a large number of 
examples of the well-known species Ch, Cummingm^ Agass., 
from Cromarty, Leth(*n Bar, and Tynet Burn. Besides the 
specimens in the Edinburgh Museum of Sciencte and Art, 
most of which fom part of the Hugh-Miller collection, 1 
have carefully gone over the specimens of Cheirolepis in the 
British Museum and in the Museum of Practical Geology, 
Jennyn Street ; and 1 am also specially indebted to the Earl 
of Enniskillen for having, with great kindness, lent me a 
number of excellent specimens from his collection. The care- 
ful examination of these numerous specimens has enabled me, 
I think, to place the question of the systematic position of 
Cheirolepis on a more satisfactory footing than heretofore, 
though it is to be regretted that, on many points of detail, our 
knowledge of the cranial structure of tliis genus is still rather 
incomplete. 

The key to the whole subject is certainly a knowledge of 
the structure of Palceoniscus and its allies ; and had the writers 
wlio have previously treated of Cheirolepis been better ac- 
quainted with the structural details of that remarkable group 
of extinct fishes, the errors and doubts which have so long 
hung over its affinities would certainly not have prevailed so 
long as they have. The general form of the body, with its 
inequilobate, completely heterocercal tail, the number and 
shape of the fins, with their strongly fulcratexi margins, are 
common characters, evident to every one without the assistance 
of the osteology of the head ; only the small size, and appa- 
rently non-overlapping character, of the scales seemed for long 
to indicate that its place was with the Acanthodid®. The 
scales of Cheirolepisy however, are well known to be arranged 
in very distinct oblique rows or bands, following the same 
general direction from above downwards and backwards as in 
rhombiferous Ganoids generally, and meeting in acute angles 
along the dorsal and ventral mesial lines. On the continua- 
tion of the body-axis along the upper lobe of the caud^ fin, 
however, the direction of these bands is suddenly changed to 

* Bunker und Zittel’s * PaleBontographica,’ xxii. ewte lieferuuft 
1S73, p. 26, note. -e r e, 
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one from above downwards and forwards — exactly the oppo- 
site : and this change takes place nearly opposite the middle 
of tlie origin of the lower lo^ of the caudal. Though this 
fact is not alluded to by Pander in his description, it is most 
distinctly represented in tab. ix. fig. 1 of his illustrations. 
On examining the tail of PalmoriiscuSy Amhlypterm^ or any 
allied genera, precisely the same phenomenon is invariably 
seen to occur — viz. the sudden alteration of the direction of 
the oblique bands of scales on the upper caudal lobe to one 
at riglit angles to that of the bands covering the rest of the 
bod^. In CheirolepiSy too, as in these genera, the scales 
clotuing the sides of this caudal body-prolongation become 
acutely lozenge-shaped as wc trace them on towards the tip 
of the tail. I have not observed in front of the azygos fins 
the peculiar large scales which in most Palaaoniscidse precede 
the dorsal, anal, and lower lobe of the caudal, ultimately 
passing into the fulcra of these fins ; but on the upper margin 
of the tail the arrangement of large V-scales is characteristic, 
and entirely in accordance with that in the heterocercal Lepi- 
doateids and also in Acipenser and Polyodon. These have 
been so well illustrated in one of Prof. McCoy’s figures f that 
there is no necessity for describing tliem further in this place ; 
enough has been said to show how strikingly Clmrolepis 
deviates from the Acanthodidse in all points connected with 
the scales save their minute size, and how close, on the other 
hand, is the approach which it makes to Palceoniscus in the 
general arrangement of these appendages. And even as 
regards the smallness of the scales, it is to some extent kept 
in countenance by the undoubtedly Palaitoniscoid Myriol^is 
Clarkeiy Egerton, so far as we can judge from the beautiful 
figure given by its eminent describerj. 

The fins of Cheirolepia are composed of very numerous rays 
frequently dichotomizing, and divided ti-ansversely by very 
numerous articulations ; the rays are very closely set, and the 
demi-«rays of each side imbricate over each other from before 
backwards, like those of the anal fin of PolypteniSy while 
conspicuous fulcral scales serrate their anterior margins. The 
arrangement here is in all essential respects identical with 

* It is an interesting fact that the patch of rhombic scales on the side 
of the vertebral prolongation in the tail of AetpHnser and of Polyodon 
(in the latter genus the only scales, along with the fulcra ” above them, 
which occur on the body at all) correspond exactly in arrangement with 
this peculiarly arranged caudal patch of scales in the PalieoaiscidsB. A 
dimilar arrangement is cdso traceable in the imperfectly heterocerc^ tail 
of Lepidostmi. 

t ■* PalflBozoic Fossils.' pi. 2 %. It 

i Quart Joum. Geol. 8oc. xx. 1803, pi. i. fig, 1 . 
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that in the Palseoniscidse ; hut the minute articles of the 
rays are finer and more scale-like, and, as M‘Coy has aptly 
expressed it. present a deceptive resemblance to the scales 
of the body. ’ This view of the structure of the fins of (7/iet- 
ToUpiSj however, is denied by Pander^ who affirms that the 
apparent joints of the fin-rays are in reality nothing but 
scAilss which covered internal rays apparently of a flexible 
nature ; and such internal non-jointed rays he has actually 
represented in tab. ix. fig. 2 of Lis work. Here I feel my- 
self compelled to dissent from the opinion of so liiffh an 
authority as Pander, and to agree witli Agassiz and M^uoy — 
as, in spite of the most careful examination of a large number 
of specimens from various localities, I have never seen anv 
thing like the unarticulated rays represented in his figure, and, 
moreover, a transverse section of a small portion of the lower 
lobe of the caudal, from a Cromarty nodule (PI, XVII. fig. 6), 
effectually (to my eyes at least) demonstrates thcr contrary. 
Here the whole thickness of the fin is seen to consist of tne 
right and left sets of imbricating demi-rays, no other hard 
parts being visible. And although it is of course not im- 
possible that such internal soft rays may have been present, 
yet the structure as here shown exhibits the most complete 
analogy, or rather identity, with that of the anal fin in rb/y- 
pteruH and Calanioichthys^ in which certainly no other rays 
exist save those whose ganoid, closely jointed, and imbricating 
surfaces are seen on the outside*. 

The slmilder-girdle must next claim our special attention, 
seeing that one of its elements seems to have escaped the 
observation of previous writers, save Powrie. and to have 
been by him completely misinterpreted. Oi this the first 
element, by which the arch was attached to the skull, is the 
first mipraclavtculary or suprascapular ” (PI. XVII. fig. 3, 
Ist s.cl)j a small rounded-triangular plate placed immediately 
behind the posterior margin of the cranial shield, and distinctly 
seen only in very few specimens. It is correctly indicated 
by Pander, in tab. ix. fig. 6 of his work, by tlie number 46. 
Articulated with this is the second mp^cmlavicular {inda.dl)y 
or scapular,’’ a more elongated plate^ broadish above, but 
getting suddenly narrower about the middle, and whose long 
axis points obliquely downwards and backwards to articulate 

* Agassiz was noverthelefts inclined to believe that in Apeci6(9 of 
Fal<^oimcm (e. g. P. BlainviUei and P. FotoV) the fin-rays were really 
covered with scales (Poiss. Foss. t. ii. pt. 1, p. 48). I do not, however, 
find this idea coiroborated by the specimens of Palmonisom BMmlM 
in the British Museum, which I have carefully examined ; P. VoUnH I 
have not Been. 
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with th« clavicle. This bone is seen in Pander's tab. viii. 
fig. 2 and tab. ix. figs. 3 & 5, but also marked 46, the same 
as the preceding Articulated with its lower extremity is 
the clavicle (figs. 2 & 3, c/), a bone so strong tliat it is con- 
spicuous in every nodule specimen, and seems to have been 
able to resist compression in very many cases where every 
tiling else is crushed quite flat. This clavicle is composed of 
two parts, set at a considerable angle to each other. Of tliese. 
the upper or vertical part, set on tlic side of the shoulder and 
forming part of the hinder margin of the branchial opening, 
is of a somewhat lanceolate shape, with the posterior margin 
more convex than the anterior, and with the apex directed 
obliquely upwards and backwards to tlie lower end of the 
bone last described. A nearly vertical line divides the outer 
surface of this part into two. the anterior of whicli looks ratlier 
forwards into the branchial cavity. The lower part of the 
bone, much smaller and somewhat quadrate in form, projects 
iuwards towards the ventral middle line ; between tne two 


next to b (3 described, which is not represented as distinct ; 
and in tab. viii. fig. 2 it is also placed on a bone which is un- 
doubtedly the operculum. The last element of the shoulder- 
girdle articulated to the front of the lower end of tlic clavicle 
is the interclavicular plate (figs. 2 & 3, f.c/), a bone which 
among recent Ganoids is not found in Lepidostexis or ./1mm, 
though it occurs both in Polyj>ie.nis and Acipenscr and also in 
Polyodon, and in them lies, as it docs here, on the so-called 

isthmus.” It consists of a pointed plate of Ixme, sharply 
bent on itself along a line continued forwaids from the line 
of junction of the two |>ortion8 of the clavicle, when the two 
bones are in apposition. It thus comes also to present two 
portions or aspects— the one looking upwards ancl outwards, 
forming part of the gill-slit below the brunchiostegal rays, 
and the other covering the ventral surface of the isthmus. 
Seen from below, the ventral portion of the interclavicular 
plate is of a somewhat elongated triangular form, tlie apex 
directed forwards towards the symphysis of the jaw, the short 
posterior side articulating with the lower end of the clavicle, 
and in close apposition to its fellow of the opposite side, by 
about two tliiros of its long internal margin, in specimens 

* There is probably an error in the lettering hero, ae the namber 47, 
irhich Ponder assigns to the * ** scapulo," does not occur on the plate 

at all 


ports, behind, is a notch from which the pectoral fin issued 
This boue, the clavicle^ is numbered 48 in Pander’s figures 
but in tab. ix. figs. 3 & 5 the number is placed on the elemen 
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where this relation has been left midisturbed These inter- 
clavicular plates are certainly the structures whicli have been 
fibred and described by Bowrie as principal iugulars’’ — a 
imstake into which he never could have fallen had he observed 
their relation to the clavicles; or had he taken into conaidera- 
tion the structure of the shoulder-girdle in the recent Polyptarue 
or in the extinct Palaxmiscidfio. And in the presence and con- 
fiffuration of this, as of all the other elements of the shoulder- 
girdle, the closest resemblance is seen between Gheirolmia 
the genera of fossil fishes allied to PalcBoniacuBj for corroboration 
of which the reader need only refer to mv m^scription of the 
same parts in Gycloptychim carhonarim\^ and in Pygopterm 
{Nematoptychiua) Greenockii and Ambl^pterm punctatus%, 

Passing now to the bones of the we find the most 
singular confonnity to the general type of' structure in PoUbo^ 
nisaus and its allies — a fact which, as already mentioned, did 
not altogether escape the notice of Pander. In the first place, 
the gape is very wide, the direction of the axis of the suspen- 
sorium and of the opercular apparatus passing obliquely down- 
wards and backwards, so as to carry the articulation of the 
lower jaw far enough behind. The superior maxillary bone 
(PI. XVII. figs. 1 & 7, mx) has been very correctly figured by 
Pander, and is formed on the same type as in all the PalsEW)- 
niscidae. It consists of a plate of bone, broad behind the eye, 
and tliere covering a large part of the cheek ; but immediately 
behind the orbital ring the superior margin becomes suddenly 
cut out, so that the anterior extremity passes forwards below 
the orbit, tapering to a point towards the premaxillary region. 
The inferior or dental margin is not quite straight, but shows 
a slight sigmoid curve ; the jwsterior inferior angle is rounded, 
while the short posterior margin, sloping obliquely upwards 
and forwards, joins the straight part of the superior margin 
at a veiT obtuse angle. Closely articulated to the maxuia 
is a rather narrow plate (fig. 7, aj), consisting of two parts* 
diverging at an obtuse angle. The upper and anterior of 
these lies along the superior margin of the maxilla behind 
the orbit, tlie lower and posterior one passing down for some 
distance along the oblique posterior margin of the same bone, 
between it and the subop^culum, the centre of ossification 

♦ Though in the specimen repres^ted in Plate XVn. fig. 2 the inteav 
clavicles have been forced apart, their juxta^ition is beaufifufiy shown 
in No. 41725 of the Britiah-Museum collecuon, and nuiny dthers Which 
1 have seen. They are also in contact with each other in Mr. Po^e*s 
figure ; but there both are also disjoined from their reqiective daviclas. 

t Qeol. Magazine, 2nd series, vol. i. June 1874. 

X Trans. Royal Soc. Edinburgh, 1807, xxiv. pp. 707, 708. In this 
paper 1 called the interclaviciilax 
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being placed near the angle of divergence. This plate is 
marked x in Pander’s figures, and seems to correspond to a 
similar though somewhat smaller one seen in most Palceo- 
niscidce, and which in Quenstedt’s previously quoted figure 
of the head of Palceoniscm islehiensis is marked as ^^jmeoper^ 
culnmy How far it represents a prseojKjrculum is doubtful, 
though it certainly does occupy a very analogous position to 
that of the great prajopercular cheek-plate in Polypterua. 
Above the margin of the anterior limb of this plate is fre- 
quently seen another portion of bone (fig. 7,y), the interpre- 
tation of which does not seem very clear, but which may 
very possibly be a portion of the hyomandihular exposed from 
under the previously described plate. The lower jaw^ long 
and powerful in accordance with the great backward extent 
of the gape, was undoubtedly the strongest of all the bony 
parts of the head, as its contour, like that of the clavicle, is 
easily recognizable in most specimens. Its dentary portion 
(figs. 1 & 7, rf) has been well figured by Pander, and is pecu- 
liar in presenting on its lower margin a wide shallow notch 
rather in front of its middle, and immediately above which 
the centre of ossification was placed. Besides the dentary 
portion, distinct ariimlxir and angular elements (fig. 7, ag) 
are recognizable ; but I have never succeeded in detecting 
any inner or splenial plate, though I have often seen it in 
many Carboniferous Palseoniscidfe. The operculum (fig. 7, op) 
seems to have been a very delicate plate, as it is only in very 
few ajiccimeus that any trace of it is seen. However, it is 
unmistakably shown in one of Lord Enniskillen’s specimens, 
and in Nos. 255 and 435 of the Hugh-Miller collection ; and 
though Pander states that he was unable to detec*.t it, yet the 
plate marked 48 in his tab. viii. fig. 2, as an element of the 
shoulder-girdle, clearly corresponds with it both in form and 
position. It is a narrow, elongated^ thin plate, with acute 
anterior-superior and posterior-inferior angles, and placed 
obliquely on the side oi the head, between the suspensorium 
and the shoulder-rirdle. The suboperculum [s,op) is also 
rarely shown, and I have come across no specimen in which 
the whole of its contour is distinctly exhibited ; to judge, 
however, from its remains, it seems to have been a somewhat 
square-snaped plate, placed immediately below the inferior 
margin of the operculum. This is undoubtedly the plate 
marked 8 in Mr. Powrie’s figures, and which he supposes 
“ may have represented the operculum.” 

The hranchtosteaal ram^ described and figured by Agassiz, 
were not observeu by Pander nor by Prof, Huxley, Siough 
he accepts and quotes Agassiz’s statement regarding them. 
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They were figured and described by Powrie, who considered 
them, however, to be lateral jugular plates ” — an opinion 
which, I think, he would scarcely have advocated save as 
a corollary to his view that tlie interclaviciilar plates were 

principal ’’ jugulars. The branchiostegal rays are beautifully 
displayed in a specimen in Lord Enniskillen’s collection 
(Pi. XVII. fig. 1), in no. 41725 of the British-Museum col* 
lection, and also in nos. 134 and 360 of the IIugh-Miller col- 
lection. Twelve of them are counted Ixdow eac’-h mandibular 
ramus in Lord Enniskillen’s specimen, though there may 
have been more ; and of these the anterior one on each side 
is large, broad, and somewhat triangular in shape, the rest 
being long and narrow. In a specimen of Amhhfptsnis ]ounc- 
tntusy Agass., from Wardie, now before me, and of which I 
have given a diagrammatic sketch in a paper already quoted, 
exactly the same ivrrangement of branchiostegal rays or plates 
is seem, with this exception — that between tlie two large an- 
terior ones a lozenge-shaped azygos one is placed immeaiately 
behind the symphysis of the jaw ; but ot this I have never 
seen any very clear evidence in Chetrolepis, 

Tliere is very distinct evidence in Cheirolepts of a circle of 
plates surroundmg the orbit, as in PahiontscuSy but concerning 
wliich it is impossible to furnisli any more special details ; 
Pander indeed mentions the arrangement as being formed by 
one large perforated plate. 

Specimen no. 41310 of the British-Museuin collection shows 
that the top of the liead was traversed longitudinally by a pair 
of slime-canals following a flexuous course, similar to those 
in Palfvoniscm' but I have never seen any si>ecimcn showing 
the individual bones of the cranial roof so well as to enable 
one to make a satisfactory figure of them. What I have been 
able to observe confirms Pander’s statement as to the two 
parietaU. followed by a pair of more elongated frontah. 
External to these there seem to lie on each side two plates, the 
posterior of which would seem to represent the nquamom plate 
seen outside the parietal in Lepidostem and 4mm, while the 
anterior may correspond to the postfrontal scale-bone seen in 
the last-mentioned fish. These have nothing to do with the 
three bones mentioned by Pander as occupying a similar 
position^ and marked 46, x and y, in his ngures, which, 
as he himself surmises, undoubtedly belong to tlie shoulder- 
girdle and face. The snout seems to have been rounded and 
blunt; but no specimen which I have seen has revealed any 
thing describable regarding the bones of the nasal region, in- 
cluding the preemaxilla. The same must unfortunate^ be 
also said of the side walls and base of the skull, of the 
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palata-quadrate apparatus, and of the hyoid and branchial 
arches. 

Regarding the dentition of Cheirolepia tliere has also pre- 
vailed some little obscurity. Agassiz describes the teeth as 
being indeed of two sizes, but all arranged in one line, and 
in that respect differing from the unefpial dentition of his 
^SSauroids^ and ‘^Cadacanths,’’ in which the smaller teeth 
form a continuous external range. Rander and Huxley describe 
the jaws as being set witli small conical teeth, but they were 
unable to find any of the larger ones referred to by Agassiz ; 
wdiile Powrie, on the otlier hand, returns to the statement of 
Agassiz regarding the larger and smaller teeth being in one 
row. According to the specimens which have come under 
my own observation, the jaws of Cheirolepis were set along 
the inner aspect of tlieir dental margins with one row of 
tolerably equal and rather closely set, sharp, and acutely 
conical teetli, each having a marked inward curve, and, when 
broken, displaying a large simple internal pulp-cavity. These 
are undoubtedly the teeth referred to and figured by Pander, 
who, however, seemed to expect that, according to Agassiz’s 
description, larger ones would be found among them. Now, 
other teeth of a different size do exist — not larger, liovvever, 
but smaller] and these forai a row external to tliose first 
descrilxid. The outer row of smaller teeth, the discovery of 
which at once breaks down Agassiz’s demarcation between the 
dentition of Cheirohpu and that of his so-called Sauroids ” 
and ^^Ocelacanths,” is not often seen, from the fact that the 
edge of the jaw on which they are placed is almost invariably 
found split oft’ and adherent to the matrix of the counter- 
part,” and thus the little teeth in question are hidden. But 
by careful working out with the jioint of a needle, I have been 
able to display some of them in two cases wdiere a portion of 
tlie edge of the jaw remained, as shown in Plate X Vll. figs. 4 
and 5. They are indeed very minute, l>eing only about one 
third or one iourtli the length of the larger ones, which them- 
selves only measure -jV specimens of the ordinary size, 

Tlic dentition of Oheirolejns is thus reduced to a type very 
frequent in Ganoid fishes, and which notably occurs in many, 
if not in most, of the genera comprised in the family of 
Pala 3 oniscidas. 

The facts adduced in the preceding pages seem most satis- 
factorily to prove not only that Cheir<Mpi8^ as Prof. Huxley 
has already indicated, must take its place among those Ganoids 
which he has brought together under his suborder of Lepi- 
dosteidie, but also that among those Lepidosteids it must 
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be classed along with PaUeoniscm^ Pygopterusj OxyynathuSf 
CycJoptychitis^ and other genera which constitute tne long* 
extinct family of Palajoniacidfie. So close indeed is the corre* 
spondencc between the general organization of CheiroUpis and 
of Palwoniscm^ that at most only the distinction of a separate 
subfamily ” can be accorded to it, in virtue of the peculiarity 
of its scales. Though the precursor of a numen)U8 trilxs of 
most interesting fishes in the Carboniferous and Permian eras, 
and which finally disappear with the Lias, Chcirolepis stands 
alone in the Devonian fauna, so far as that has Ixjen as yet 
revealed to us*; and no peculiarity of its structure throws the 
smallest additional light on the evolution of the CTOup to which 
it telongs; for the absolute divergence in all other points 
of structtire utterly excludes the idea that its minute scales 
betray any special affinity to the Acanthodians, while the 
correct determination of the plates, which have been mistaken 
for jugulars, equally forbids any association of it with the 
^ ^ contem poraneous r oly pteridee. ’ ’ 

EXPIANATION OF PLATE XVII. 

Fig, 1. R«3pre9eut8 the mandibles and branchiostegal rays of both sides 
or Cheirokm 9 Cumtningmy also the right maxilla and port of the 
circumocular rin^ vtom a specimen from Lethen Bar, in the 
collection of the JGarl of Enniakillen. 
fig. 2. Both interclaviculor bones, with the l(3ft clavicle and the lower 
extremity of tlie right clavicle. From a specimen from Cro- 
marty in the Hugh-Miller collection, Edinburgh Museum of 
Science and Art. 

Fig. 3. Outline of the shoulder-girdle and its component bones, restored. 
Fig, 4. A small portion of the edge of the superior maxillary bone, ma^ 
nitied two diameters. The outer row of small teeth is exhibited, 
also one of the larger ones and the broken stump of another. 
ITugh-Miller collection. 

Fig. 5. Portion of the dont^ bone of the mandible of another spedmen. 
Along one half of the bone the outermost edge has been broken 
away, thus carrying off the small ones and exhibiting the iimor 
row of larger teeth : along the other half this edge remaiiui, 
and shows some or the small teeth, while the confinua* 
tion of the row of large ones is concealed by the matrix. The 
working-out of the small teeth has not been so succesifiil here 
as in the preceding specimen. 

Hg. 6. Vertical transverse section of a small portion of the lower lobe 
of the caudal fin, magnified two diameters. 

Fig. 7. RestortMl outlines of some of the bones of the aide of the he^. 
The radiating lines on some of the bones are those which, on 


♦ With the apparent exception of four species of Acrokpk. described 
by Eichwald from the “ Old Red ” of Russia (* liOthcea Hossica,* voL i. 
pp. 1578-1581). 
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their under surfaces, are seen passing f^m their centres of ossi- 
fication. 

In all these figures the same letters apply to the same bones. 
mx^ maxilla : nm, mandible ; dy dentary ^ ny, angular ; su.o, sub- 
orbital ; Xy ciioek-plate above the maxilla ; y, portion of hyo- 
mandibular(P); op, operculum; «,(y,8uboperculum; Ar,brancliio- 
stegal plates or rays ; Ist s.cly first supraclavicular ; 2Hd s.ol, second 
supraclavicular ; r/, clavicle ; id, interclavicular. 


XXXI. — On a new Species of Liphiatiufl {Schiodte), 

By the Rev. O. P. Uambuidoe, M.A., C.M.Z.S. 

Thk British-Muaeum collection contains a fine specimen of 
this remarkable genus from Penang^ the same locality whence 
the typical species L. ilesultor, Hchiodtc*, was obtained. In 
almost every essential particular the British-Museum example 
agrees with L. desuUor, except in being larger and possessing 
four mammillary organa ol considerable size beneath the 
abdomen, immediately behind the second pair of spiracular 
apertures. Prof. Schiodto makes no mention of such organs, 
describing X. desuitor as mammillis textoriis nuTlis.’ 
Whether the organs in the British-Museum specimen arc, 
or not, true spinning-organs seems doubtful, inasmuch as 
an examination lately made under a microscope by Mr. A. 
G. Butler has failed to reveal any spinning-tubes. 

It is not without some reluctance that I have determined to 
characterize the example in the British Museum as a new 
species. It appeared to me possible that the mammillarjr 
organs might have been overlooked or destroyed in the speci- 
men from whicli Prof. Schibdte described Liphistius desuitor ; 
I am, however, compelled to shut out the ielea of this possi- 
bility after receiving a communication on the subject (through 
Dr. Thorell) from Prof. Schibdte. From this communication 
it appears tnat when the specimen came into Prof. Schiddte’s 
hands it was in a dry state, having been opened along the 
middle line of the underside of the abdomen and, after ex- 
traction of the contents, stuffed with cotton ; it was then 
placed in spirit of wine. Prof, Schibdte thinks it almost im- 
possible for the collector (Dr. Teylingen, himself a good zoolo- 
gist) to have overlooked or destroyed the mammiflae, if they 

been present; the incision through the abdomen had the 
appearance of being exceedingly clean and even ; and the 
surface showed no loss whatever of substance. Under these 

Vide description and figures of Liphistius desviUor, in Krbyer’s ‘Natur- 
hist. Tidsskr. K R/ Bd. ii. 1849, pp. 617-624, tab. 4. 
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circumstances, the conclusion seems inevitable that the ex- 
ample possessing the four mammillary organs (and these 
placed in so abnormal a position), whatever may be their 
true nature and office, must be of a different species from 
that described by Prof. Schu')dte. 

I therefore propose to call the British-Museum example 
Lipkistius inamrnillanuSj and briefly to characterize it as 
follows : — 

Liphistim rnammtllmim, n, sp. 

Adult female, length 20 lines s3 42 milliins. 

Abdomen similar in colour to that of A. desultor (Schiodte), 
and its upperside similarly covered by a longitudinal series 
of transverse articulated corneous plates. The spiracular plates 
are four in number, grouped closely together beneath the fore 
extremity of the abdomen (fig. 1, hhbh)] and immediately 
behind them are four mammillary organs, placed two and two, 
as represented (fig. the two foremost are much 

larger than the two hinder ones, of a curved subconical or 
rather tapering form, composed of several (about twelve) arti- 
culations or rings, of which the basal one is much the largest ; 
the two hinder organs arc somewhat similar in form, though 
mucli smaller, and the basal annulation is not nearly so broad 


Fig. ] . Fig. 2. Fig. 3. 
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Fig, 1. Uadersido of abdomen : au a mammillary organs ) hhb />, spi- 
raculM plates ; <?, anal tubercle and orilie©. Mg, 2. a, sternum ; 
hf labium. Fig, 3. One of the falces. 

in proportion ; the several annulations are fringed with short 
hairs on their posterior edges. These org^s are capable of 
vertical, but not horizontal movement. The anal aperture 
seems to be in rather a different position from that represented 
in Prof], Schiodte’s plate (fig. 7). where it occupies the posterior 
extremi^ of the abdomen, while in the present spider it 
is placea considerably beneath it (fig. 1, c). 

The sternum (fig. 2, a) differs a Tittle in form from that of 
Liphistius desuitor ; while the eyes appear to be similar both 
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in their relative ^iase and position. The labium^ however, 
though sirailar in form, is distinctly broiider than tlie fore 
extremity of the sternum (fig. 2, b ) ; while in L, desulior it 
is represented in figure 5 of Schiodte’s plate as narrower. 

A single example of the adult female in the British Museum. 

Hob. renang. 

Naturalists and collectors in Penang should endeavour to 
find other examples of this genus, of which all our knowledge 
at present is based u|K)n the two specimens mentioned abjve. 
Besides the interest attaching to the presence or absence of 
spinners, they are the only spiders, as yet discovered, wliose 
aodomen is protected by articulated corneous transverse plates, 
similar to those found in tJie orders Scorpionidea and Thely- 
phonidea. 


XXXII. — On the Geographical Distribution of Fishes, 

By Theodohe Gill, M.D., Ph.l).* 

About 9000 species of living teleosteous fishes are now 
known, variously distributed and found in greater or less 
numbers in almost all the waters of the globe, fresh and salt ; 
the greatest numbers of species, however, are found in the 
tropical waters, and especially in the seas of the Indo-Moluccan 
archipelago. The distribution of the types, especially of the 
marine species, to a considerable degree coincides with ther- 
momctrical conditions. In the polar and northern temperate 
regions, for example, are found representatives of the families 
of Gadoids or codfishes, Lycodoids, Sticlueoids, Liparidoids, 
Cottoids or sculpins, and others less known. In the tropical 
regions many forms are distributed throughout the entire zone 
(and therefore designated as tropicopolitan), this being espe- 
cially the case with many genera of Labroids, Scaroids or 
panot-fishe8,Pomacentroia8,uerreoids,SerranoidB or gn^upers, 
bparoids, Carangoids, and others — numerous species of these 
families Dcing found in torrid waters, while very few extend 
far northward or southward. In the antarctic regions, again, 
we have another combination of forms : typical codfishes and 
the other types characteristic of higli northern latitudes are 
wanting, but are severally replaced by peculiar groups, which 
seem to fill an analogous mace in the economy of nature, 
having a superficial resemblance in general aspect, although 
they are not at all (comparatively speaking) related in structm*e. 

♦ Keprinted, with additions by the Author, from advance sheets of 
^ Johnson^ New Universal Oyclopadia.* 
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The Gadoids, for example, are replaced by Nototheiiioids, the 
Lycodoids by peculiar genera, the Cottoida by Harpamferoida, 
&c. In the contrast between these antarctic ana tlie arctic 
forma we have evidence of the absence of any paramount 
causal relation between temperature and structure ; and, in 
addition to the tropicopolitan ” types, each ^eat tropical 
region has a number of characteristic and peculiar types. 

But the distribution of the inhabitants of the great open seas 
and of those of the inland waters are determined by different 
conditions, as might h priori be supposed. While, for ex- 
ample, the inhabitants of the opposite sides of converging 
continents are to a great extent similar, the freshwater species 
of those continents are mostly quite dissimilar, and become 
more and more so as we progress southward. 

Tlicrc are numerous families of fishes which are represented 
in the fresh waters — some exclusively so, others witn marine 
species. The geographical limitations and relations in space 
of these families may be exhibited under combinations in 
several categories^, viz. : — 

1. Peculiar to North America — Percidse {Etheoatominm) ^ 
Centrarchidas, Aphredoderidae, Amblyopsidm, Percopsid®, 
Hyodontid®, Amiid®, and Lepidosteid®. 

2. Peculiar to Tropical Asia — Platypterid®, Helostomid®, 
Osphromenid®. Nandid®, Luciocephalid®, (^hiocephalid®, 
Notopterid®, oalangid®, Homaloptorid®, and Sisorid®. 

3. Peculiar to Africa — Kueriid®, Mormyrid®, Gyranarchid® , 
and Polypterid®. 

4. Peculiar to tropical America — Centropomid®, Polyeen- 
trid®, Stemopygid®, Electrophorid®, Hypophthalmid®. Tri- 
chomycterid®, Callichthyid®, Argiid®, Loricariid®, ana As- 
predinid®. 

5. Peculiar to Australia — Gadopsid®, Ceratodontid®. 

6. Peculiar and common to the cistropical hemisphere (Aat 
is. Northern Americfu Europe, and Northern Asia)~Cwid® 
{Lotin(B)y Cottid® {Uranidea^)y Percid® {Bermnmj. Gasteros- 
teid® {Gasterostein(B)j Esocid®. Umbrid®, Catastomid® 
(America and Eastern Asia). Salmonid®, Acipenserid®, and 
Polyodontid® (America and Eastern Asia). 

7. Peculiar and common to Europe and Asia — Cobitid®. 

^ As miffht naturally bo supposed, the forms assigned to the categories 
enumerated are not always rigidly Hmited to the specific regions when 
contiguous regions are contiguous: thus the Oi(^lid® seild xop 
fives into the regions of Asia near Egypt, and file Xiepidoiteid® have a 
roprosentative m far southward as Panama. In the Ifdter ease, indeed, 
the question might even arise whether the Lepidosteid® might not rather 
he immigrants into North America than the reverse; but a recourse to 
palceontology solves the question. 
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8. Peculiar and common to Soutli America and Australia” 
Percophididfc, llaplochitonidm, Galaxiidae, and Osteogloasidee. 

9. /^culiar and common to tropical and subtropical America 
and Africa — Cichlidsa, Characinidac!, and Lcpidosirenidjc. 

In addition to these, the family Cvprinidm is represented in 
the entire cistropical or arctogman hemisphere as well as 
in tropical Africa and Asia ; and there are scvei al monotypic 
families limited to very small regions, such as the Comepho- 
ridse, the single species of which is only known from Lake 
Baikal. There are, further, a number of families (in addition 
to seveial already mentioned) which are cli icily represented 
by marine species, but which have also a greater or less 
number of representatives in fresh water in different regions 
of the eartli ; such are the lb*otuli(he, Blenniidie, Ooblidae, 
Sciflenidm, Atherinida;, Mugilida^, Cyprinodontidap, Jlicrosto- 
mida^, Clupeidse, Dorosomidw, &c. 

Others, again, were represented in former epochs in parts 
of the world where they are not now found ; and especially to 
be noted among these are two families at present (‘haractenstic 
in their distribution : the first of these is the (yol>itidm, which 
in the early Tertiary were inhabitants of Western America, 
and which thus increased the similarity of the fauna of our 
(cistropical) continent to that of Nortliern Asia ; the second 
is the Ceratodontidee, a family whose representatives have 
long been known from fossil teeth found in Palseozoic and 
Mesozoic deposits (and wliich were rcfen*ed by Prof. Agasvsiz 
to the sharks), and had been supposed to have expired towards 
the end of the Triassic epoch; yet recently (since 1870) two 
MX'cies, closely allied to tnose found in the Triassic l)cds of 
Europe, have been discovered living in Australia ; and thus 
another ancient type has been preserved in that continent to 
illustrate the past life of our own hemisphere. 

If we now seek to apply the knowleclge thus gained to the 
appreciation of the origin of the diffcient fish-faunas of the 
globe, we are forced to the following conclusions. 

Inasmuch as the cistropical hemisphere shares in common 
the same families, and to a considerable extent the same 
ranera (and even some species), it is presumable that the dif- 
ferent regions of that hemisphere have derived their inhabitants 
from a common primitive source, although North America has 
quite a large proportion of forms peculiar to it. The relation 
of these peculiar forms, however, are in all cases rather with 
some found in the northern hemisphere (freshwater or marine) 
than with any found elsewhere : but, at the same time, towards 
the south-western limits of tne United States occur repre- 
sentatives of families which are characteristic of tropical 
Ann. it: Mag. N, Hist Ser. 4, VoL xv. 18 
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America. Further, it is to be remarked that several of those 
forms whose living representatives arc most characteristic and 
peculiar to North America, e. Amiiclm and Lepidosteida^, 
were in previous geological epochs reprcsent<Ml by species in 
Europe ; while the Cobitidse, now unr(‘j)resented by living 
American species, had, as already remarked, examples in more 
ancieni tlmi's in that continent. 

Tropical Asia nourishes a gnrat number of peculiar forms j 
but the relations of tliose are intimate eitlier with cistropical 
ones or witli mariiui types. 

Africa lies (’yprinoids and Anabantids in common with 
tropical Asia, and Cyprinoids in common witli tlie cistro- 
jiical hemisphere; but it also supports several vitry jieculiar 
families for wdiose relations we have to seek in other con- 
tinents. 

In tropical America arc to be found the nearest relations of 
soim* of these African types, and several almost or quite 
limited to those two continents. On the other hand, in South 
America anj found several families having no analogues in 
the parts of the world yet mentioned, but for which we have 
to turn our eyes to Australia ; and there we have representa- 
tives of not only the same families, but even, it has been con- 
tended, one of the same species. Under these circumstances 
we are almost compelled to believe that the fish-fauna of 
South Annwica was derived, at a distant epoch, to some ex- 
tent from a common source with that of Africa and that of 
Australasia. We have, however, at first sight, contrary in- 
dications ; but they arc not irreconcilable : the most conspicuous 
and. as it were, obtrusive types of South-American fisries are 
analogues of African fc»rms, members of the families ( hchlidse 
and Characinidte ; but tlie species belong to widely different 
genera. (Jn the other hand, although tlie types common to 
South America and Australia are not conspicuous in numbers 
or economical importance, they are much more nearly related 
to (x)rresponding Australian species than the former, and, in 
common with other facts, tend to verify Huxley’s views 
respecting an Austro-Columbian ” fauna. 

In fine, dividing the earth into regions distinguished by 
general iclithyological peculiarities, several primary combina- 
tions maybe recognized, viz. : — 1, an embracing 

Europe, Northern Asia, and Northern America ; 2, m AsiatiCy 
embracing the tropical portions of the continent; 3, an AJH- 
can^ limited to the region south and east of the Desert ; 4, an 
American (embracing tlie America j)ar excelUnce dedicated to 
Amerigo Vespucci), including the tropical and transtropical 
jiortions ; and, 6, an Australasian, Further, of these (a) the 
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first two have intimate relations to each other, and [h) the last 
three others among themselves ; and some weighty argutnents 
may be adduced to support a division of the faiimis of the 
glolm into two primary regions coinciding with the two com- 
binations allude<l to — (a) a Ch^*:NOGi«A and [h) an E 00 .V.A, 
which might represent areas of derivation or gain from more 
or less distant geological epochs. 

In connexion with the geographical distribution of fishes 
there are a coiij)le of empirical fiicts wliich are also sj)ccially 
noteworthy. In the order (»f Tcleoc('])liali tlie Acantlnmtery- 
gian tyjX'.rt are vastly preponderant in the tropical and sub- 
tropical waters, while the jugular Malac-o])terygian tyjiCvS 
{e, g, Tjycodidin, (.Tadida*, &c.) form a large nroportion thereof 
in the polar regions. Further, and it is in tliesame direction, 
in Acanihopterygian types the vertebrae are actually or ap- 
proximately 24, divided between 10 abdominal and 14 caudal, 
in the great majority of the tropical saltwater species ; while 
in the coId-watCT forms (arctic and antarctic) the number is 
considerably increased. There are many exce])tions to this 
generalization so far as the tropical forms ‘are concerned ; 
but tlie tendency in the direction in question is so decided, 
that while in the warm-water forms of tlie typical Scor- 
j)wnin(e [Sehastosinnusy Scorpama, &c») the vertebrie are 24 
(A. 10 4 (b 14), in the representatives which are peculiar to 
the high north (Sebasfes norregteus and S, vimparus) the. ver- 
tebne are increased in number to 31 (A. 12 4C. 19). There 
is, however, no apparent pliysiological or moiphological corre- 
lation between tliese and other facts, and we have in them 
perhaps nothing more than interesting eases of irrelative', 
coincidence. 


XXXIII. — On an undesoi'thcd Organ in Limulus, supposed 
to he Renal in its Nature. By A. S. Packard, Jun.* 

In dissecting the king crab one's attention is directed to -a 
large and apparently important gland, conspicuous fiom its 
bright red colour contrasting with tlie dart masses of the 
liver and the yellowish ovary or greenish testes, and present- 
ing the same appcmrance in either sex. The glands are 
bilaterally symmetrical, one situated on each side of the 
stomach and beginning of the intestine, and each entirely 

* From on advance sheet of the American Naturalist,’ communicated 
by the Author, having been read at the Philadelphia Meeting of the 
National Academy of Sciences, held in November 1874. 


18 * 
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separate from its fellow. One of these glands consists of a 
Stolon-like mass, running along close to the great collective 
vein, and attached to it by inc^ular bands of connective 
tissue, which also holds the gland m place. From this hori*** 
zontal mass four vertical branches arise, and lie between and 
next to the partitions at the base of the legs, dividing the 
sides of the body into compartments. The posterior of these 
four vertical lobes accompanies the middle hepatic vein from 
its origin from the great collective vein, and is sent off oppo- 
site the insertion of the fifth pair of feet. Halfwjy between 
the origin of the vein and the articulation of the foot to the 
body it turns at a right angle, the ends of the two other lobea 
passing a little beyond it, and ends in a blind sac, less vertical 
than the others, slightly ascending at the end, which lies iust 
above the insertion of the second pair of feet. The twomiudle 
lobes are directed to the collective vein. Each lobe is flattened 
out somewhat, and lies close to the posterior wall of the com- 
partment in wliicli it is situated, as if wedged in between the 
wall and the muscles between it and the anterior portion of 
the compartment. Each lobe also accompanies the bases of 
the first four tegumentary nerves. I coula not make out any 
general opening* into the cavity of the l)ody by injection of 
the gland, or any connexion with the hepatic or great collec- 
tive vein, all attempts to inject the gland from the veins 
failing. The four lobes certainly end in blind sacs. The 
lobes are im^lar in form, appearing as if twisted and 
knotted, and with sheets and bands of connective tissue form- 
ing the sheaths of the muscles amonjj which the gland lies. 
Each lobe, when cut across, is oval, with a yellowiSi interior 
and a small central cavity, fonning evidently an excretory 
duct. The gland externally is of a bright brick-red. The 
glandular mass is quite dense, though yielding. It is singular 
that this conspicuous gland, though it must have engaged tlieir 
attention, has not been noticed by Van der Hoeven, Owen, or 
A. Milne-Edwards in their accounts of dissections of this 
animal. 

When examined under a Hartnack^s no, 9 immersion-lens 
and Zentmayer’s B eyepiece, the reddish external cortical 
portion consists of closely aggregated irregularly roun^ 
nucleated cells of quite uneauai size ; and scattered about in 
the interstices between the cells are dajrk reddish maasea whicji 
give colour to the gland. They are veiy irregular in size and 

♦ Leydig (< Naturgeschiehte der Daphnldan’) states that sevsnd ani- 
tomists, after laborious attempts, have failed to find the oi^aiM 
green gland in any crustacean. 
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form, and, twenty^ hours after the iX)rtion of the parenchyma 
eubmitted to microscopic examin^ion, vibrated to and fro. 
I am reminded in the vibrating movements of these bodies 
of Siebold’s description (^Anatomy of the Invertebrates’) of 
similar bodies in tlie renal organs of the Lamellibranchs, 
t. the gland of Bojanus. He says in a footnote, p. 214 
(Burnett’s translation) : — If the walls of these organs are 
prepared in any way for microscopic examination, a part of 
their pax-enchyma separates into a vesiculo-granular mass, the 
particles of which have a very lively dancing motion. The 
motions are due to iKirtions of ciliated epithelium adhering to 
the cells and granules.” 

In other portions of the outer reddish part of the gland, 
where the pigment (?) masses are wanting, the mass is made 
up of fine granular cells, not nucleated. Other cells have a 
large nucleus filled with granules and contxiining nucleoli. 

In the yellowish or, as we may for convenience call it, the 
medullary portion are scattered about very sparingly what are 
probably the round secreting cells. The nucleus is very large 
and amber-coloured, with a clear nucleolus; others have no 
nucleolus ; and tlio small ones are colourless. 

I am at a loss to think what this gland, with its active 
secreting cells filled with a yellowish fluid, can be, unless it 
is renal in its nature. This view is borne out by the fact 
of its relation with the hepatic and great collective vein. If 
future examination shows some outlet into the venous circu- 
lation, then its renal nature would seem most probable. No 
other organ that can be renal in its nature exists in Limulus, 
In its general position and relations it is probably homologous 
with the green gland of the Decapod Crustacea and its homo- 
logue in tne lower orders of Crustacea, which is supposed also 
to be renal in its nature. It may also possibly represent the 
organ of Bojanus in the Mollusca, which is said to be renal 
in its function. It perhaps represents the glandular portion 
of the segmental organs m worms. That so large and im- 
portant a gland is an embryonic gland, in adult life aborted 
and disused^ is not probable ; nor is there any good reason for 
regarding it as analogous to the suprarenal capsule of the 
Y^mbrat^, analogues of w^hich are said by Leydig to exist in 
jykidim 

their histological structure and by exclu- 
aion/it seems not improbable that these glands are renal in 
their nature, and homologous with the green glands of the 
normal Orimtaoea. They seem also homologous with the 
orpns described by M. A. Giard in the llhizocephala, and 
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said by him to be situated on each side of the middle 
part of the animal, and i^generally coloured yellow or red 
(primitive kidneys?)” (Ann. & Mag. Nat. Hist. Nov. 1874, 

p. 383). ^ 1 1* • 

I may add that all these observations were made on livinff 

Liniuhis piAyphemusj in the laboratory of the Anderson School 
of Natural History, at Penikese Island, Mass, 


XXXIV. — On some Fossil Fishes from the Neighbourhood of 
Edinburgh. By li. H. Traquaik, M.D., F.U.S., Keeper 
of the Natural-History Collections in the Edinburgh 
Museum of Science ami Art*. 

[Plate XVi;j 

I. Nematoj)tychius Greenockiiy Agass., sp. 

Eight years ago I published a paper t giving a detailed 
description of a fish from the Wardie Shales, which I con- 
sidered, and still do so, to be the Pygopterxis Gremockii of 
Agassiz. Since that time remains of the same fish have 
turned up in many other localities near Edinburgh, showing 
that it enjoyed a range extending upwards into the true Coal- 
measures. Proceeding upwards from the Wardie Shales, it 
occurs in the horizon of the Burdiehouse Limestone, a speci- 
men in the British Museum (no. 458G7) from Burutislantl,^ in 
Fifeshire, displaying numerous scales and bones of this species, 
commingled with similar relics of Eury}wtus crenaius. Nume- 
rous specimens also in the Edinburgh Museum of Science and 
Art, and in private collections, show its not uncommon pre- 
sence in the Edge-Coal ” strata of Gilnujrton and Loanhead, 
and in the Upper Coal-measures of Shawfair. With the ex- 
ception of a head, with the anterior part of the body, from Gil- 
merton, belonging to ilr. Somervail of Edinburgh, and an 
entire though badly preserved specimen from Woolmet, near 
Edmonston, in the Museum of .‘Science and Art, all the speci- 
mens as yet procured from bedfi;ab<^ve the Wardie Shales are 
very fragmentary ; yet some of the fragments, from the softer 
nature of their matrix, afford us some details r^srding t^ 

• Communicated by the Author, having been read befom tbs 
gical Bociety of Edinburgh, 4th February, 1875. 

t De«»cription of PjWQpierm OreenoctUi^ Agass., with Notes on the 
Btructural Itelations of the 

notmi* TrauB. Royal Soc. Edinb. vol. xxiv. 1007, pp. 701-718,. pi. xlv. 
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teeth and scales, which it is difficult to obtain fwm those pre- 
served in the refractory ironstone of the Wardie nodules. 

In his very brief notice of this fish^ Agassiz stated that, 
though very distinct as a species, its generic relations were 
doubtful, tnentioning as a reason that the scales were much 
higher than broad. Having, since my previous description was 
written, enjoyed better opportunities ot studying the cliaracters 
of the genus Pggopt^ermy I have found the conclusion inevit- 
able, that Agassiz’s doubts were so well founded that it be- 
comes absolutely necessary to erect a new genus for the fish 
under consideration. I propose, then, for it the generic title of 
N ematcmty chins ^ in allusion to tne fine thread-like striae with 
wliich tne scales and many of the head-bones are ornamented. 

As regards the scales, these differ in a most marked manner 
from those of Pt/gopterm, In the latter genus they are 
regularly rhomboidal (PI. XVI. fig. 6) ; and over tlie greater 
part of the body they are equilateral, those, in the front of 
the flank only being rather higher than broad. The exposed 
rhombic surface has its acute angles pointing, os usual, up- 
wards and fowards, downwards and backwards ; the anterior- 
superior angle is produc(’d into a prominent point covered by 
the adjoining scale ; while from the middle of the upper margin 
a special ana well-marked articular peg or spine likewise rises, 
to tie rcceiv^Hl into a corresponding depression on the under sur- 
face of the scale above. In fact Agassiz describes the scales 
of P. mandibularis as being very firmly articulated by means 
of deux comes, qui existent auborcl supdrieur de rdcaillo, et 
se logent sous la surfiu^e dmaillde de Tdcaille voisine” t* These 

deux comes (the one a production of the anterior-superior 
angle of the scale, the other a special articular spine arising 
from its upper margin) are indeed, as every one knows, by 
no mcai^ specially characteristic of Pi/gopterus, In Nema- 
$Gptychiua Ch^eenockiij however, the scale is of a very dif- 
ferent and, in truth, most jicculiar form (PI. XVI. figs. 9, 
lO, 11). All along the bacx and flanks the scales arc much 
higher than broad ; the exposed area is indeed more or less 
thomboidal; but the acmte angles are here the posterior- 
superior and the anterior-mfenor. The anterior-superior 
angle is not produced into an articular point, distinct from 
the proper articular spine, which latter, broad and triangular, 
arises from the entire upper margin of the scale. The ex- 
posed ganoid surfoce is ornamented by very delicate thread- 
like, wavy, branching and anastomosing ridges, which, in the 

• Poissons Fossiles, t. ii. pt 2, p. 78. 

t m. p. 70. 
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scales of the flank, are subparallel and run more or less verti- 
cally down the scale, or between the two acute angles (fig. 9) ; 
on the scales of the back, however, they often follow a more 
irr^ulai* and flexuously contorted course (fig. 11). 

The general contour of the fish, too, as shown in the figure 
illustrating my previous paper, differs considerably from that 
in I)fgy)teru8. In such typical Pygoptcri as P. mandihularis 
or P. Jlumholdtii, both dorsal and anal fins are placed much in 
front of the caudal ; the dorsal is not jmrticularly large for the 
size of the fish (in fact none of the fins are, save the caudal, 
which is truly tremendous) ; but the base of the anal is pecu- 
liarly extended backwards. On this latter peculiarity Agassiz 
dwells particularly in characterizing the genus j for he says^ 
mais ce qui caiacti^rise plus particulil^rernent les PggcpteruSy 
c’est qu’A, cette caudale in^^quilobe se joint une anale lort longue 

?ui garnit Ic bord infdrieur du corps sur une grande dtendue 
n Nematopiychius Greenochvi^ow the other hand, the dorsal and 
anal are considerably larger in proportion, and placed nearear 
the tail, and the anal fin may be said to lie the exact counter- 
part of the nearly oppositely placed dorsal. Otlier fishea have 
indeed been named “ PygojHerus^^^ in which the peculiar cha- 
racter of the anal fin referred to is also absent, as, for example, 
in the very imjierfectly known P. Budclandi of the Buroie- 
house Limestone, of which Agassiz says that it is characterized 
by having its anal trfes-rapprochde ae la caudale ’*t* Whjat- 
ever value, however, we may be inclined to place on the form 
and position of these fins in a more extended revision of the 
genus Pygopter'uSj the form of the scales alone is certainly 
abundantly sufficient to distinguish NeMatoptychim generically, 
not only from Pympteru8^\mt from all the other known genera 
of the family of Palaeoniscid®. 

In my former communication the teeth were imper^tly de- 
scribed, it being very difficult to obtain satisfactory views of 
them in the Wardie specimens, owing to tlie hardness and 
peuliar nature of the ironstone in which tliey are enclosed. 
Specimens from Loanhead, however, preserved in soft bitumi^ 
nous shale or in cannel coal, afford better opportunities for 
studying their configuration (PI. XVI. fig. They are 
acutely ^conical, round in transverse section, ana more or lees 
curved inwards. Their apices very distinctly display the wel|^ 
known enamel cap ’’ clearly marked off on the extexior o| 

♦ Poissons Fossiles, t. il pt. 2, p. 74, 

t lb, p. 77. I caimot rsfirain from expres^ng very eoiiriiliNrable douMs 
as to that ^cies, or, in fact, any other of the so-cidled Oarbonilerous 
^ Pjguptcnp being really referable to that genus.^ 
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toothy 00 as to present an appearance almost as if a little extin- 
guisher had been stuck on to the point. Below this, which is 
quite smooth, the polished surface is ornamented with fine striae, 
more marked in some specimens than in others, and which con- 
sist, in fact, of very delicate linear depressions, often interrupted 
and wavy. These are best marked just below the enamel cap, 
and become lost towards the base of the tooth, which is dull 
and smooth* Microscopically the teeth display a structure 
quite similar to that described by Agassiz in Pygopterus^ and 
W Messrs. Hancock and Attliey in Paheoniscus Egertonu 
The pulp*cavity is simple and wide at the base, becoming 
attenuate upwards into the body of the tooth ; the dentine 
displays the same arrangement of radiating tubules, and is 
crowned above by a cap of structureless enamel,” which also 
sends down a ve^ thin and delicate layer over the whole ex- 
ternal surface. 1 formerly described the teeth as quite smooth ; 
and so they seemed to be in the specimen then at my disposal. 
The apparent absence of the striie in these Wardie specimens, 
however, is evidently due to flaking-ojflf of the external enamel 
film above mentioned, the surface being at the same time left 
rather dull ; and I have since seen specimens from that locality 
in which external polished surface still remains, and 
which show the very same striae as those seen in specimens 
from other localities, preserved in a softer matrix. 

The maxillary bone, represented in PI. XVI. fig. 7, is from 
Shawfair, and, though undoubtedly belonging to the same 

r ies, is proportionwly shorter and broa&r than is usually 
case. I have another from Loanhead. which shows the 
same peculiarity. Neitlier of these belongea to full-grown fish, 
in which the maxillary often attains a length of 2| inches by 
1 indi in breadth posteriorly. The teeth are of different sizes • 
the larger ones, measuring In ordinary specimens from to | 
inch in length, are arranged in a row at somewKat irregular 
intervals ; aud occupying a more external position on the edge 
of the jaw is a line of smaller teeth^ whose length varies from 
about tV ^ i 1^^* Certain specimens from Shawfair and 
Woolmet to have undergone much pressure, the bones 
•hd scales being very thin, though retaining their markings as 
distinotity as ever, and the teeth being considerably flattened, 
espedally at their bases, as might have been expected. In 
these instano^^ however, the enamel cap remains unaffected, 
standing out all the more distinctly, while the strias on ^e 
body of the tooth ate also more strongly marked* These 
mpea^ are^ I thinks certainly due to changes occurring 
fossilization, and not to specific difference* 
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The principal characters of the genus may be summed up as 
below : — 

Nematoi^tychiub, TY(ic{.y=^Pyffopterus, Ag., partim. 

Body slender ; head large, with bluntly pointed projecting 
muzzle ; orbit far forward ; gape very wide, with powerfully 
developed jaws ; o})erculiini rather small. Dentition power- 
fully developed ; teetli of two princi})al sizes, acutely conical, 
and enaniel-tipped. Pectoral and ventral has moderate ; rays 
of the pectoral articulated ; dorsal and anal fins nearly equal, 
large, triangular ; dorsal situated nearly o])j}Osite tlie anal ; tail 
completely heterocercal ; fin-fulcra small. Scales very j>eculiar 
in form ; those of the flanks much higlier than long, with a flat 
triangular articular process arising from the whole, or nearly 
the whole, iqipcr margin ; anterior-superior and posterior- 
inferior angles of the exposed face of the scale obtuse ; orna- 
ment consisting of fine closely set thread- like ridges, 

Nematoptychim Greenock{i\ Ag., sp. — The only species of 
the genus, and as yet only obtained from the Scottish Carboni- 
ferous strata. 

For further details as to the general configuration and struc- 
ture of this fish, including the osteology of the head, I must 
refer the reader to my previously quoted memoir in the ^Trans- 
actions of the Roy 111 Society of Edinburgh.* 

11. Wardichthys cyclosoma ^ gen. et sp. nov. 

This little fish, in my own collection , is contained in a nodule 
of clay ironstone from the shales at Wardie, and waft found on 
the beach there, about fifteen years ago. It is entire, with the 
exception of the tail, which is unfortunately wanting. The 
body, includijig the bead, measures 3 inches m length by 2i at 
its greatest depth, and is remarkable for its nearly circular 
outline, and especially for the higldy arched contour of the back, 
the ventral margin being much less curved. Fig. 1 , PI, XVL, 
represents the countcriiart ** or impresaion of the specimen, 
wnich, however, will convey a better idea of the form of th^ 
fish than the other lialf of the nodule, as from the latter a 
little bit of the back unfortunately splintered off and was lost 
in the act of splitting it open. 

head equals about ^ the total length, without the tail j 
it ift a little crushed over towards the right siole, and a good deal 
of displacement seems to have taken place with the to 
only a few of which are recognizable. The cranium proper is 
short, the snout blunt and rounded as in ^ 
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orbit seems to have been well forward, as in the last-named 
genus. In PI. XVL fig. 2 1 have indicated in diagrammatic 
outline the various bones which may be distinctly made out. 
Behind we have a pair of parietah (/>), in front of which are 
the more elongated^on^afe, of which the impression of the right 
one {f) is seen ; on the outer side of the parietal is a plate [sq). 
which answers to the squamoHal^ in frontof which, and external 
to the frontal, is another («./) which may bo reckoned as the/^o^'t- 
frontoh The bones of the ethmoidal region, forming the short 
rounded snout, are too much crushed for description. All these 
cranial bones, as shown by their impressions, were ornamented 
by Ixjautiful branching and anastomosing flexuous ridges ; the 
impressions of their internal surfaces, shown by removing the 
friable bone from the other half of the specimen, display lines 
radiating from the ossific centres ; and here also a groove, tra- 
versing longitudinally the frontal and parietal, feitrays the 
course- of the usual slime-canal. Very little is seen of the facial 
bones. A portion of the hyomandihular [h.rn) is seen passing 
downwards and slightly backwards from under the squamosal, 
and seems to have been a rather slender bone like that of Pa4»- 
onucus. The operculum (op) is shaped much like that of 
AfeeoUpte^ being four-sided, rather higher than broad, and with 
roimd posterior-superior and posterior-inferior angles; it is 
evidently displaced somewhat upwards and backwards. Below 
it is the euhmmrculuni (e.op)^ also displaced and apparently 
a little tumea round, so that what I conceive to be its upper 
margin comes in fact to look as much forwards as upwards. 
The only other recognizable facial lx)ne is the maxilla {mx)j 
a plate of considerable size, gently convex externally and 
broader behind than in front ; its external surface was orna- 
mented by wavy ridges very similar to those on the crania] 
bones. The lower jaw and branch iostegal rays ai^e, unfortu- 
nately, not discoverable, nor have I been able to detect any 
trace of teeth. 

Shmlder-^girdle, — The firet supraclavicular [suprascapular y 
Owen) i» a very large, nearly square-shaped plate sxl)y 
wW<^ is placed beliind the parietal, and is apparently in con- 
tact at the middle line with its fellow of the opposite side. By 
its lower margin it articulates witli the second supradamcular 
{soapukTy Owen), also of considerable size. This bone {2nd 
is vertically oblong in form, rather broad above, where it 
is onliquely traversed by the lateral slime-canal liefore that tube 
enters the scales of the lateral line, and narrowing down to a 
point below. 1 exposed the whole of it by sacrificing and 
chiselling off the operculum (whidi covered a larjge part, of it) , 
^^th© vmolc contour of the last-mentioned bone is so well seen 
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in impression on the half of the nodule represented in fig. 1. 
In the diagrammatic outline, fig. 2, the second suDraclayicuIar 
is seen largely covered by the somewhat displaced operculum. 
Both supraclaviculars agree very closely in form and position 
with the corresponding bones in Afesolepts^ as seeai by com- 
parison with a very beautiful and perfect specimen of M. aca^ 
larisy Young, kindly lent me by my friend Mr. Ward. Some 
traces of an elongated clavicle are also seen, but not suf- 
ficiently marked for description. 

Fins . — The specimen snows no trace of either pectorals or 
ventrals. The ^sal fin is small, and commences consider- 
ably behind the centre of the arch of the back ; it is composed 
of numerous closely set rays, divided by very frequent trans- 
verse articulations. The most anterior rays are very short, 
but they increase rapidly in length to the ninth or tenth, from 
which the margin ot the fin again falls away, so that it becomes 
more fringe-like posteriorly, where the rays are seen also re- 
peatedly to bifurcate. Traces of fine fulcra are seen on the 
anterior margin. On the opposite aspect of the body some re- 
mains of the anal fin are seen — unfortunately only a tew broken 
rays ; yet from these we may pretty safely conclude that it cor- 
responded in siase and position to the dorsal, 

Scales . — The scales of the side of the body are high and 
narrow, diminishing veiy regularly in size from before back- 
wards. Their form is rhomboidal, the acute angles being the 
posterior-superior and the anterior-inferior. The external 
surface of each presents a well-defined, smooth anterior 
margin, produced downwards into the lower acute angle or 
point of tne scale, overlapped by tlie scale in front, and corre- 
^nding to the thickened articulai* rib on the intemil aspect* 
The latter is by no means strongly marked: it passes al^ve 
into a pointed articular spine of moderate size ; and below, it 
is obliquely bevelled off behind for the articular depression 
which receives the corresponding peg of the scale next below. 
The exDosed surface is ornamented by a beautiful granulitf 
tuberculation, the little tubercles sometimes being arranged m 
lines or coalescing into short ridges, whose direcuon is wways 
more or less across the scale, some tendency to radiation 
downwards towards the posterior-inferior angle being also 
often observed towairis the lower part. This tendeiuy of file 
tebercles to coalesce into transverse ridges is mosi pronOimced 
in those scales which are situated more posteriorly (PL 
fig. 8), though I observe it also in one pla^ just behind 
tife lower part of the suboperculum* The two scales repre^ 
sent^ in fig. 8 are from the lateral line, a little in front of the 
origin of the dorsal fin ; they are seen to be each marked with 
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a slight notch on the posterior margin^ and are evidently 
obliquely perforated by tne lateral slime-canal. 

'‘Powards the doi’sal and ventral margins the scales get 
considerably lower than on the flanks. Those represented in 
fig. 5 (also magnified two diameters) are from a situation 
further to the front of the fish than those from which fig. 3 
was taken — namely, from the belly, a little distance behind and 
below the suboperculum. In them the articular spine is very 
broad and triangular, arising from the entire upper margin of 
the scale, and showing besides a few peculiar grooves on the 
surface, radiating from the middle of the base. 

The foregoing description of the configuration of the scales 
has, together with the illustrative drawings, been principally 
taken from impressions left on the hard ironstone after very 
careful removal of the friable osseous matter, and from accurate 
sneezes” in modelling- wax taken from tlie same. 

Uonckmon, — From the foregoing description it is at once evi- 
dent that the little fish just described belongs to the Palaeozoic 
section of Dr. Young’s suborder of LepidopTeuridaB ; but it can 
hmrdly be included in any previousljr desenbed genus. Neces- 
sarily leaving dentition out of consideration, the shape of the 
body and the relations of the dorsal fin alone widely distinguish 
it from Meeolepis and Amphicentrum. From PlcUysomus it is 
also separated by the form of the head, with its short blunt 
snout and relatively more anteriorly placed orbit as well as 
by the nature of the scale-ornament, which in all tne described 
species of Platysomm consists of fine vertical or slightly 
diagonal ridges or strisB. In the typical Ftatynomi too (e. o. 
PL gibbomsy striatue) the dorsal nn commences at the cm- 
minating point of the dorsal ridge, and extends thence to the 
upper lobe of the caudal fin, the component rays diminishing 
veiy gradually in length from first to last moreover it con- 
tains”^ from §0 to 1(S) fin-rays”*: here, on the other hand, 
the dorsal fin commences very muen behind the highest point 
of the back and contains considerably fewer rays, though their 
exact number is not ascertainable. There only remains the 
imparfect^ known genus Cleiihrolepisy Egertonf, from 
beds irf mubtf^ in New South Wales, and 

whioh, to certain points of resemblance to Platgeomusy adds 
the peouliariiy of having a homooercal tail ; this organ, being 
absent in our uot available as a means of compa- 

rtioit* illthough the rounded figure and posteriorly arising 
d^^l fin of (^throi^y added to Sir Philip Egerton^s state* 

u Sir Philip Bsortoa, in ^ Quart Joum. Geol Soc. London,' 1664, xx. 

^ t P* 3, ahdpl. i. figs. 2*3. 
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mettt that the scales are granulated, do remind us of the fish 
under consideration, yet so little is known of the structural 
details of tlie Australian fish, that all evidence of generic 
identity is wanting. As far as Sir Philip Egerton’s descrip- 
tion and figures go, however, the head of Cleiikrolepis would 
seem to have been much smaller in proportion, the vertical 
rows of scales much more numerous, ana tlie articulating rib 
on the anterior margin of the inner surface of each scale very 
considerably stronger. On the whole, I think it is l)etter to 
bestow a new generic title on the present fish ; and accordingly 
I propose for it the name WwrdicJithyH^ ^ coupled with the 
specific designation cydoHoma, 

Wardichthys, gen. ct sp. nov., Traquair. 

Body flat, nearly circular, back veiy higlily arched ; dorsal 
and anal flns small, oj^posite, the former arising much behind 
the culminating point of the rounded dorsal arch and extend- 
ing to tlie tail-pedicle. Pectoral, ventral, and caudal fins 
unknown, tlu* latter probably hetcroccrcal. Scales ornamented 
externally with fine tubercles, which often coalesce into short 
transverse ridges ; lepidopleura weak. Snout short, rounded ; 
orbit well forward ; cranial bones ornamented by fine flexuous 
ridges or striae, 

WardichthyB cychsoma , — The only known species ; and of 
it, as yet, only one aj)ccimen has been obtained, from the 
Lower (3ar]x>niferou8 shalea of Wardie (Newhaven), on the 
Frith of F orth, near Edinburgh. 


III. lihizodua Hibherti^ Agass., sp. 

, A specimen of Ehizodm Hihherti^ Agass., sp*,, from the 
blackbaud ironstone of Gilmerton, receimy acquired by the 
Edinburgh Museum of Science and Art^ throws some addi- 
tional light on the structure of this remarkable and gigantJe 
fish, concerning which so little is yet known in spite of the 
comparative abundance of fragmentary remains* It is a 
fragment of what would apparently liave been a most magni- 
ficent and truly unique specimen, had the whole of it l^en 
obtained ; as it is, it shows a portion of the head, shoulder^ 
and anterior part of the bo^ of mr example of modeifaitiiii 
or rather small size, for a Mhizodtts at least. The entire 

♦ In honour of Mr. J. Word, of Longton, Btaflbrdshirs, to wbom 1 
am indebted for much valuabl# assistance in the study of Carboniferous 
fisliea. 
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length of the fragment is 16 inches, and its greatest breadth 
8 inches; in front there are some mutilated and unread- 
able remains of the head extending back for al>out 6 inches ; 
but here a few doubly trenchant teeth of the well-known 
aspect and structure settle the question as to its being a 
Rhizodus, Behind these head-remains, and lying across the 
specimen, is a great part of a well-marked clavicle^ resembling 
in shape that of Iloloptychius and ornamented externally l)y 
reticulating ridges, furrows, and pits. The amount of it seen 
is 5^ inches in length ; it is overlapj^ed in front by some por- 
tions of head-bone, jjrubably opercular ; above, it is broken off 
at the edge of tlie specimen ; and below, its termination is 
not Very distinct, though I am rather disposed to think that 
anotlier portion of laine coming on here is the interclavicuhir. 
The posterior margin shows a shallow excavation, from whieli 
pectoral obtusely or subacutely’^ lobate in shape. 
The lol)c” is 3 inches long bjr 1| broad ; it is fringed with 
rays on the upper and posterior margins, some remains of 
them extending also a little round on the lower. The most 
perfect rays are tliose on the extremity of the lobe, where 
li inch of their length is seen ; they are slender, smooth, and 
very closely set ; for an inch of their length they are unarticu- 
latm, after which transvesrsf* divisions are evidinit. 

Behind the remains of the head and pectoral arch the speci- 
men is covered by scales, which agree |>erfectly with those 
which we have been accustomed to refi^r to RMzodm Hihljertl, 
They lie for the most part undisturbt'dly in sifu^ deeply im- 
bricating over each other, but, as usual, are mostly so split 
that only their internal structure, not their extenml sculpture, 
can be seen. One of these scales, just behind tlio upper end 
of the clavicle and pushed rather out of place, is seen to mea- 
sure 1^ inch in length by in breadth; on the pectoral 
lobe the scales are very much smaller. 

It is much to be regretted that the above-described fragment 
is all that has been saved of a specimen which was probably 
entire before the miner invaded its ironstone bed. Neverthe- 
less the discovery of the pectoral fin of Rhizodm is of great 
interest^ inasmuch as it famishes us with another most im- 
portant point of deviation of its structure from that of the 
Devonian genus Holoptuehiusy witli which it was so lorj^ and 
so obstinately confounded. In Holoptgchtus the pectoral, as 
shown by Prof. Huxley, is long and very acutely lobate, like 
that of Olypiohpu ; the obtusely lobate oorres|)onding fin of 
Mkifodus shows that it must be placed apart frota these, in a 
distinct subdivision of the great Qlyptodipterine family^ along 
with its smaller congener Rhiz 




4. Inner ^0fidct of aaotW mAgnified tiro 

J%. 5. SeTeral scales fim near the Tentitdma^gm. a little 

and behind the subopevoulum, also magnmed two diiimet«v|. 

6. Inner sorfiice of scale of mmwUmlamf Aga^i 

fied. After Sir P. G. Egerton, in King’s * Penman Foma»’ 
Jhp 7* Outline of a peculiarly short majciUary bone of 

Gtmhochty Agass., sp. The contour is seen in impremioiii aU 
the actual bone that remains as along the dental ais^n. 

Fig 8. Tooth of NemeUoptgchtw OrmnochUf seen from Hie outer 0f 
the jaw^ and luagmded four diameters. 

Fig. ft Flank*scale of the same hsh| magnilied three diameters. 

Fu. 10 Inner surface of a similar scale. 

F\g 11 Ornament of a group of four scales from the back of andtker 
specimen, also enlarged three diameters. 


XXXV. — Descriptions of new Species of Fish in the 
Collection of the British Muscnm^ By A. HalIT* 

Hamvlon Mans, 

D. A. f . L. lat. 50. L. transv. ^ 

The height of the body equals the length of the head, aftd 
is contained three times and a half in the total. The snout is 
of moderate length, rather longer than the eve. which is cell* 
tained three times and a half in the length of tiie head. 
cleft of the mouth is very wide, the maxillaiy reaching to the 
vertical from the centre of the eye. Prteopereulum with the 
posterior limb nearly vertical, obtusely denticulated, the denti* 
cuktions somewhat stronger at the angle. Dorsal dei^]^ 
notched : the fourth spine longest, nearly bail the ht^gA of 
the heaa, the last spine longer than the eleventh* uaudsi 
forkdd. Second anm spine stronger but scarcely losiger Ihin 
the third, as long as Uie sixth dorsal spine* PeoKpl mh 
fifth of the total length. The fish a]q>ears to have hocoi 
tudinally striped. 

Two specimens in spirits from Baliia, and a ftmm sMfhd 
specimen from the same locality. The adults are ^ im^es 
long. 


mm tl u eootwiMd: onm itad t#otfiln|« in ^ leasth 

m ‘At* Oaodal ooDcnre. Socotul mmI i^ae 

ymcf hoff^ tmialmimf loa^n mim Aefbattlt domd. Pectoral 
sMi^dtMAiaiA of Ae Silveiqr, Ae ttopor two 

tlNbw^|bifO}rtdaKdol& DoredfiawtAaMinknof oro^ 
ifMlflO wAf lla Iban ; dark eitot on the oparoK 
*|SfO apM^hooBB from A« Camorooiui. The largest ie 
7| huAMnwig. 

PtreU oaudimaaiiaMin, 

D.5/21. A. 18. L. laUfiS. 

‘]%e height of Ae hod7 U contained Beren timea, the leiwA 
of A* hoM four times a half in the lengA. The 
diameter of Ae eye is twice the width of theinterormAl space, 
l^e frac^iercialam is slightly dmiticnlated. The ventrals do 
not nadi to the origin of Ae anal. The central spines of 
Ae dmnpl An are Ae longest. Body wiA six vertical brown 
bands, mtanrapted hr a lifter longituAnal line; a black 
SfM at the tapper angle of the root of the caudal. 

f'ntor spadmens from North China. The largest is 4|f inches 

lanf* 


Seutma mar^ariiifiira, 

^ f • L. lat. 74. L. transv. 

bit Imilld of At body is contained four times or four times 
t Ipm A Ae tots! (sngth, the length of the head about 
llpeS I Ae Aametov of Ae eye is contained four times 
fiaif mAe An^of Ae head. The lengA of the snout 
Ml^tKMods tiw diameter of the eye ; it is slightly convex, 


rr; 


tipAf to Aa vertical from Ae posterior margin of the orbit. 
9|ti Mparltor has an ontor series of lai^ teeth. Ihe pne* 
iiit ^ hp dentietthtied^; Ae rnieiXRihim has 

tM iiiBtoto* ' Oaadal pointed. Anal spine froble, <me temrA 
of Aa tangA of Ae head. Coletation (in spirit) uniform : a 
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Bcrics of silvery spote along the lateral line ; a black spot in 
the axil. .. . 

Two specimeBs from Port Natal. Length 114 inches. 

^hyrcena GUnthen, 

D. 5|. A. I- L. lat. 180. L. transv. 22. 

The height of the body is one ninth of the total leoj^K ; 
the length of the head is contained three times and two thir^ 
in the total ; the diameter of the eye is rather more than one 
seventh of the length of the head. The opcrcle hw a single 

? oint ; the opercles arc scaly, and the praeopcrculum is rounded, 
^hc lower jaw with a short fleshy appendage anteriorly. The 
pectorals are contained nearly ten times in the total lengtii ; 
they are one third longer than the ventrals ; the spine of the 
latter is nearly as long as the rays. The origin ot the dorsal 
is on a level with the extremity of the pectorals, but somewhat 
behind the root of the ventrals, considerably in front of fba 
middle of the length of the body. The interspace between’ 
the dorsals is equal to one seventh of the total length. The 
maxillary reaches to the anterior margin of the eye. 

One specimen from Colon, Atlantic. Length 16 inches. 


XNXyi.'-o'Ltst and Revinm of the ^jectesof Anolidas «m iko 
lintisk'Mumim Collection, toidi Ihseripitont of new 
By A. W. E. 0 ’Shjiuqhn£8SY, Assistant in the Natural* 
History Department. 

SiKCE the date of the publication of Dr. Gray’s 'Catalogue 
of Lizards in the British Museum’ large additions have bent' 
made to the collection of specimens of the group Jrtplih. 
Many of these additional specimens W'ere examined by Mr. 
Cope some years since, and furnished him with Ijie jypes of 
new species, which he described in the ‘ Proceedings of the 
Academy of Natural Sciences of Philadelphia. The following 
list is the result of a recent study of the entire series, ani 
gives the names of all the species which appear tb me to be 
represented in it. 

Cham.®lkoli8, Coct, 

CJiammleolis femandtna, Coct., Sagra’s Cuba| p, 146, t, kii, 
AnoA«c&iMMri:M>ni</(w,I)iiin, & Bifar. £rp, Gen. )v< p. 168 . 

Gandlacl, Rep. tfB.-nat. Chita, tt. p. J(»} Ooiia 
Froc. Acad. Philad. 1864, p. 168. 
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XiPHOSUBUtJ, Fitz., Gray. 

Xiphonmu Ricordii, Dum. & Bibr. 1. c. p. 167 ; Gra\ , Ann. 
Nat. Hist. 1840, V. p. 111. 
baUntm, Oope, 1. e. p, 108. 

Two adult specimens, one being tlic type of CWe’s Eupristis 
haleatus, which proves to be the same species. Both from San 
Domingo. 

X. eriatatellua, Dura. & Bibr. 1. c. p. ]4.8 ; Dum. Cat. Bept. 
1651, p. 58; Rcinh. &Lutk. Vid. Medd. 1862, p. 249. 

There are now numerous specimeiis of tliis sjjecies in the 
collection. 

X, homolechia, Cope, Proc. Acad. Philad. 1864, p. 169. 

The type specimen is the single example referred by Dr. 
Gray to the preceding species. It is distinguished by a quite 
- different soutellation of the u))pcr surface of the head and 
muzzle — viz. smaller, irregular, and keeled, instead of the sym- 
metrical flat plates. West Indies. 

X. Jerrevs, Cope, Proc. Acad. Philad. 1864, j). 168. 

The type, a large specimen, from Guadeloupe. 

Dactvloa, Wagl. 

Dtushfloa Muestria, Meir. Tent. p. 45 ; Dum. & Bibr. /. c, 
p, 157 ; Gray, 1. c. p. 111. 

Anolta rhodol<tmua, Hell, Zool. Joum. iii. p. t. xx.; Bloono, Jainaira, 
ii. p. m, %. 2. 

The second specimen referred in Dr. Gray’s Catalogue to 
this species is a Uroairtphua Fauften. 

P. JSUWrvfstV, Herr. 1. e. p. 45 ; Dum. & Bibr. Z. e. p. 161 ; 
Doin. Oat. Bept. p. 59. 

Bhikosaurcs, Gray. 

BHWosaitfits g^eilw. Neuwied, Bras. tab. fig. 2, Voy. ii. 
p. 131 ; Wagl. opt. p. 148 {Ractjflva graeiUa). 

AnaHa nsmws, IHnn. ft Bibr. 1. e. p. 116 ; Dum. Cat. Bept p. 67. 


19 * 
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Anolis. 

A. With smooth ventral scales. 

Anolis btmaculatus, Sparrm. N. Act. Stock, v, p. 169, t. iv. 
fig. 1 ; Mcrr. L e, p. 45. 

Leachiiy Dum. & Bibr. /. c. p. 163 ; Bum, Oat Kept. p. 68 , 0«y, 
Cat. p. 200. 

A. maeukUmf Gray, Ann. Nat. Hi«t. 1840, v. p. 112. 

A, reticulatue^ Cray? Ann. Nat. Hi»t 1840, v. p. 114; Oat p. 904. 

. A, ailiamiSy Cope, /. c. p. 176. 

The types of the two latter are in tlie British Museum, 
and prove to be identical with the present species. 

A, punctatusj Daud, Kept. iv. p. 84, t. Ixvi. fig. 2; Dum. & 
Bibr. /. c. p. 112 ; I)uin. Cat p. 57. 

A. viridisj Nenwied, Bras, fig. 1 ; Voy. ii. p. 132. 

A. violaeeus, Spix, Lac. Bras. p. 16, t. xvii. fig. 2. 

The collection now possesses one adult specimen from Eio 
Janeiro^ 


A. Cepedtt^ Merr. tc. p. 44; Gray, Catp. 201. 

A. alligator t Dum, k Bibr. /. c. p. 134 ; Bocourt, Miss. Sc. Mex. fil. 

p. 6f). note : Cope, Proc. Am. Phil. Soc. 1809, p. 102. 

A, Uinvlatin^ lieinh. k Liitk. Vid. Medd. 1802, p, 209. 

A. OiMdotii^ Dum. k Bibr. L c. p. 108 (type Mua. Par.). 

A. tenetMj Gray, Cat. p. 205. 

The sp^inien described by Dr, Gray as A. aeneus^ presented 
by Th. bell, Esc^., is in my opinion a young specimen of A. 
cultffatoi'y Dum. & Bibr. 


A, lucius, Dum. & Bibr. 1. c. p. 105 ; Coct., Sagra’s Cuba, 
p. 136, t xii. 

A. argenteoluSf Cope, Proc. Acad. Philod. 1801, p. 213. 

Previously to the specimens named A. argonieolua 1^ Ut*. 
Cope, this sj^cies was not represented in our collection ; but 
after comparison with Cocteau’s description, I cannot avoid 
referring them to A. lucius. 


•A, chhrocyanusy Dum. & Bibr. L c. p. 117 : Beinli. & Llltk. 
Vid. Medd. 1862, p. 266. 

A. (Ctmiocerctts) cmkstmusy Cope, Proc. Acad, Philad. 1869, p. 177. 

Specimens from San Domingo, named A, cceleHiniu br 
Mr. Cope. 



273 


the Specits af Anolidss. 

^MOO^aurattiSy D’Orb. Voy. Amdr., Bept. t. iii. fig. 2; 
l)um.& Bibr. Lc. p. 110 ; I)uin.Cat. Kept p. 56; Bocourt, 
Ann. Mus, vi. 1869^ Bullet, p. 15^ Miss. Sc. Mex. iii. 
pL xiv. fig. 16. 

A* mrifUaneui, Fetors, Monatsb. Deri. 1863, p. 147. 

Hitherto unrepresented in the collection. Specimens from 
Pm and GuayaquiL 

A. Grahamiy Gray, Ann. Nat. Hist. 1840, v. p. 113 j Cat. Liz. 
pp. 203 & 274 ; Cope, I c. 1861, p. 210, Proc. Am. Phil. 
Soc. 1869, p. 164. 

A, wmetaUmmuBj llallowell, Proc. Acad. Philad. 1656, p. 225. 

A. hderol^pitf Hallowell, /. e, p. 230. 

A* ioduruB and A. opalinus, Gosse, Ann. & Mag. Nat Hist 1850, vL 
p. 344 

It is important to establish the fact that Mr. Gosse’s two 
species are the older A. Orahami^ of which there would never 
have been any uncertainty had not Dr. Gray stated that the 
raecimens on which he founded the species were from Dr. 
Gardner's Brazilian collection. The real entry in the register 
shows that he obtained them from a dealer named Gardiner 
without indication of a locality ; and there can be no doubt 
that they came from Jamaica, this species being one of the 
commonest in the island. 

A* acutusj Hallowell, Proc. Acad. Philad. 1856, p. 228; Beinh. 
& Ltitk. 1. c, 1862, p. 262 ; Cope, L c. 1861, p. 209. 

A, NtwUmx^ Qiintb, Ann. k Mag. Nat. Hist. 1859, iv, p. 212, pi. iv. 
f Lamia principalU^ Weat, Deytr. b. Beach, v. 8, Cruz. 

Numerous specimens from Santa Cruz and Dominica* 
rtrtnus, Cope, Proc. Acad. Philad. 1864, p. 170, and 

' 1871, p. 220. 

The types (male and female) from Anguilla Island. 

4* duHchuBj Cope, Proc. Acad. Philad. 1861, p. 208 ; Proc. 
Am. Phil. wc. 1869, p. 164. 

XA» earhmarixftif Handin. 

A^ dmxiaitmmj Beinh. k Liitk. /, c. p. 261. 

Specimens from the Copenhagen Museum and specimens 
named by Mr. Cope enable me to confirm his statement of 
ihe identity of the species. 

A, $iraiuh$y Cope, Proc. Acad. Philad. 1861, p. 209: Beinlu 
v & Ltitk. Yid. Medd. 1862, p. 255* 

Numerotts specimens from St. Thomas's Island. 
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A. cyhoten, Cope, Proc. Acad. PhUad. 1862, p. 177 ; Proc. Am. 
Phil.Soc. 1869, p. 164. 

A, Mmei) Keinh. & Lutk* I e, p. 2GI. 

Specimcnfl (male and female) from San Domingo. 

A» ffibhtceps^ Cope, Proc. Acad. Philad. 1864, p. 174. 

The type (female) from Caracas. 

A» oitrinellus^ Cope, Proc. Acad. Philad. 1864| p. 170. 

The type from San Domingo. 

A. damulusj Cope, Proc. Acad. Philad, 1864, p. 169. 

The tjrpc presented by Dr. Giintlier. 

A, tnstffnisf Cope, L c. 1871, p. 213. 

A fine specimen, brought from Costa Rica by Mr. Salvin* 
agrees with Mr. Cope’s recent description of this well-markea 
species. 

A.Boumeri^ Bocourt, Miss. Sc. Mex. iii. p. 58, pi. xiv« %a 8. 

Three specimens from Pebas and Guayaanil. The tail, 
})erfect, is compressed and has the upper edge serrated, ia 
described by M. Bocourt. 

A, tr ansiier salts ^ Dum. Cat. Kept, p, 67 ; Arch, du Mas. viii. 
p. 515, pi. xix. fig. 8 ; Guicnen. in Casteln. Amdr. du 
S., Kept. p. 17. 

A, xmpHigasmj Cope, Proc. Aoad. Philad. 1804, p. 174. 

Mr. Cope’s type, of which the habitat is unknown, being in 
the collection, I am able to refer it to the abore apeeiee, de** 
scribed by Dum&il. 

A. heterodermusy Dum. he. p. 59, and he. p. 616, pi. xiy , 
%. 4. 

Adult and half-grown sf)ecimen8 from Bogota enable me 
to add this other remarkable epeoiee, described by Dmn&il, 
to the list. 

B. FMhal sealu knled. 

A, {Dactyha) hiporcatua, Wiegra. Herp. Mex. p. 47 J Bocourt, 
Miss. 8c. Mex. p. 98, pi. xr. %. 8. 

A. {Uraeotiura) viUigerm, Oopa, Proc. Acad. I%Uad. ISffl}, p. 179. 

A smgle specimen firom. Bio Folo^c, GKmtemala, pnaeated 
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by the Baris Museum^ aud numerous others named A. vitti- 
gems by Mr. Cope. This species was referred by Dr. Gray 
to jpmci>a?w. 

A. Fraemi, Gtinth. P. Z. S. 1869, p. 407. 

A. h^st^y Cope, 1.0, 1664, p. 171. 

A fiue series, with some large specimens recently added. 
Some of the specimens have been named A. pentaprion and 
A. viUigeruB by Mr. Cope ; and the two types of his A. biiectm 
Are also found to be the present species. 

A. PeUftsiu Bocourt, Miss. Sc. Mex. hi. p. 79, pi. xiii. fig. 2, 
& pi. XV. figs. 11, 11a. 

Two line specimens and a young one in the collection are 
to be referred to this 8|)ccies. They are from Mei^ico. 

A. 8(iqrm\ Cocteau, Sagra’s Cuba, Rent. p. 131, t. x. ; Dum. 
Bibr. 1. c. p. 150 ; Dum. Cat. llept. p. 68 ; Cope, I, c. 
1862, p. 178, note; Bocourt, Lc, p. 81, pi. xv. fig. 14. 

A. ordmatwi, Cope, I, e, 18(54, p. 175. 

A large series, including the types of Mr. Cope’s species, 
and those hitherto placed by Dr. Gray under A. nebulmusy 
Wiegm., with which he confounded this 8|)ecies. 

d[. viaculatns^ Gray, Ann. Nat. Hist. 1840, v. j). 113 ; Cat. Liz. 
p. 203 ; Reinh. & Ltitk. L c. p. 268. 

• UmuthpuBf Gray, Ann. Nat. Hist 1640, v. p. 118 j Oat LIe. p, 206. 

• This species lias a great I’csemblance to the last, but the 
ventral scales are considerably larger. Numerous spocimeni 
are now in the collection from Jamaica ; the type of -d. linear 
topus is the same species. 

A» pulchellus, Bum. & Bibr. 1. c. p. 97 ; Dum. Cat. p. 56 : 
Eeinh. & Lutk. I c. p. 257. 

Now well represented, from St. Thomas’s Island. 

A. Miehardif Dum, & Bibr. I, c. p. 141 ; Gray, Ann. Nat. Hist 
1840, V. p. 118 j Cat, B. M. p. 202. 

A* oee^tUaHi, Oray, /. e. p. 112 ; Oat Brit Mus. p. 201 . 

A^ Asnodaotyim, (iray, 1. c, p. 114 ; Oat. Brit. Mus. p. 204 

AH the specimens referred to or described by Dr. Gray 
under the awve three heads belong to this apedes. 
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A. prinoipaltSf L. 

A. cm*6Unenmf Dimi. & Bibr. L c, p. 121. 

A, poreaitiSy Gray, Ann, Nat Ilist 1840, v. p. 11^ j Oat Bilt Mua. 
p. m 

The Bpecitnens described under the latter name are indi- 
viduals of this species, with which the collection is now well 
supplied. It is not the Dactyha hiporc€Ua of Wiegmann (as 
stated by Dr. Gray). 

A. nehulosua^ Wiegm. ; Bocourt, Miss. Sc. Mcx. p, 68, pi. xv. 
fig. 3. 

One specimen recently acquired from Cuernavaca, those 
referred to this species by Dr. CIray being A. Sagrcci^ Uoct 

A, Salim j Gllnth. P. Z. S. 1859, p. 405 ; Bocourt, h c. p* 90, 
pi. xiii. fig. 3, pi. xvi. fig. 21. 

A. cyanoplexirus^ Cope, l.c. 1861, p. 211. 

A. epectrunif Peters, Berl, MB. 1803, p. 130. 

Specimens from San Domingo and from Cuba. 

A, semilineatus^ Cope, /. c. 1864, p. 171. 

The type from San Domingo. 

A, ophtoleptSy Cope, L c, 1861, p. 211. 

One specimen from Cuba, presented by Dr. Peters. 

A. Cepeij Bocourt, Miss. Sc. Mex.p. 77, pi. xv. figg. 10, 10a. 

A fine specimen has been recently proeuied of Mr, ^vin 
irom Costa Bica. 

A. nebuhidea, Bocourt, 1. c, p. 74, pi. xiii. fig. 10. 

Two specimens from Huamuchla, from Mr. Boncard. 

A. craamlua. Cope, l.c. 1864, p. 173. 

The types and other specimens. Central America. 

A. nannodea, Cope, l.c. p. 173 ; Bocourt, le. p. 71, pi. xv. 
fig. 5. 

The tyjjcB and one other example, from Cohan. 

A. lutua, Cope, 1. c, p. 172. 

The types from Belize. 
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A. cymbfps, Cope, 1. c. p. 173. 
The type from Vera Cruz. 


Placopsis, Gobbc. 

Piaoopna Valendenmi, Dum. & Bibr. 7. c. p. 181. 

P. oceUatay Goose, Ann. & Mag. Nat. lliet. 1850, ii. p. (140. 
A. kneoccpkalftSy Ilallow. Proc. Acad. Philad. 1850, p. 220, 
XiphocereuB Vali‘ncienniiy Cope, /. c. 1801, p. 215, 


Acantiiolis, Coct. 

Accmtholis Lomianai Coct. ?. c, p. 141 ; Dum. & Bibr. 1. c. 
p. 100 ; Bocourt, Z. c. p. 69, pi. xiv. fig. 9. 

'?A, arptUacetis, Cope, /.c. 1802, p. 170. 

One spcciincii from Cuba, preseiitcJ by Dr. I^etcrs. 

Nobops, Wagl. 

Norom auraiusy Wagl. Syst. p. 149; Wiegm, Z. o. p, Ifi; 
Ihim. & Bibr. e. c. p. 82, pi. 37 ; Bocourt, Z. c. p. 108, 
pi. xiii. figs. 5, 5 a, pi. xvi. fig. 33, a, h, 

A, perimirusy Cope. 

There are now five adult specimens in the collection, one 
of which is the type of A. perusurxtSy Cojx;.” 

N, irepidonotm^ Peters^ Berl. Monatsb. 1863, p. 135 ; Bocourt, 
tc. p. 103, pi. xiii. fig. 6, pi. xvi. fig. 30. 

A Uige series of examples is now added to the collection. 
Having found that the specimen referred in Dr. Gray’s 
catalogue to Draconura chrysolepia is really Norojps auratusy 
I am now enabled to recognize this well-marked species, the 
examples of which I had supposetl to be A. auratua. (See 
^ Annals,’ 1869, iii. p. 183 &c.) 

Dbaconuba, Wagl. 

Dtw»nwra wtZewa, Wagl. Z. c. ; Peters, Z. c. 1863, p. 142. 

A. re/t$iffen$, Schleg. ; Buol & Bibr. Z. c. p. 91. 

Three adult specimens from Pebas, collected by Mr. Bates* 

i). cakmUay Gosse, Ann. & Mag. Nat. Hist. 1850, ii. p. 344» 
The type from Jamaica. 
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D. chrysol^, Dum. & Bibr. /. e. p. 94 ; Gmdxea* OMteliu 
Am4r. ii. p. 16, pi. iv. fig. 1 ; Bocourt, 1. e, p. 99, pU JWi. 
fig. 26. 

A, 8cyph«U9^ Cope, /, c, 1864, p. 172. 

The specimen referred in Di% Gray’s Catalogue to this 
^eciC/S is a N&rops aurataa. There are now two adults frotn 
Caracas and the Amazons, one of which is the type of Mjf. 
Cope’s A, scypheus. 

D, capita^ Peters, Berl. Mouatsb. 1863, p. 142 ; Bocourt, h c. 
p. 101, pi. xvi. fig. 27* 

A. carnmiBj Cope, /. c. 1804, p. 171. 

Two fine 8i)ecimens (male and female) from Vera Paz, 
collected by Mr. Salvin ; the types of Mr. Cope’s A. carmvs. 


Anolia nummifer^ sp. n. 

Head a little shorter than tibia, its breadth two thirds of 
its length. Hind limbs long, reacning beyond the tip of the 
snout. Ear-opening not half the longitudinal diameter of 
the eye. Lateral canthus of muzzle sharp. Scales of muzzle 
rounaish or polygonal, irregularly ridged, sometimes tri-» 
carinate ; supraorbital ridges separated by two rows on the 
vertex, widely divergent anteriorly. Supraocular disk com- 
posed of about fifteen polygonal keeled scales, bounded ex** 
tenially by granules. Occipital large, elongate, with the angles 
rounded, half the length of the eye, with central tubercle. 
Scales of lK)dy very convex, granular, becoming modified into 
keeled scales on tne central regions of the bacl, but scarcely 
increasing in size. Scales of Ifowcr surface larger, regularly 
arranged, rounded and keeled ; of limbs keeled externally, 
granular internally. Tail not broadened at the base, rouna; 
scales small, keeled. Goitre very slightly developed. Digital 
expansions well develoj>ed. 

Colours : above bronzed brown ; a brown strij)e across tlie 
orbital region. Sides with large round dark spots, extending 
in the fonn of dots on the lower surface of body and limbs : 
the latter viridescent- Fermk Yfith bright longitudinal dbrsal 
stripe. 

Several specimens in the collection of the British Museumi 
from the Demerara Falls, 

• AnoUa tnrmaUsy sp. n. 

Head a little shoiter than tibia, shaped ‘as in the last. 
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Soikles miuusle dth^ oonrex onlr or indistinctly keeled. 
Suptitoldtak separated on vertex oy two rows of scales* 
(k^ipital large^ ovate^ larger than tlie ear^pening, and half 
the length of the eye. Polywnal scales of supraocular disk 
numerous^ convex or vreak^ keeled. Infroorbitals two rows. 
Form elongate, slender. Bund limb reaching to or beyond ex- 
tremity of muzzle. Several 8 erit 38 of regular keeled scales on 
middle of back, larger than the granules which cover the sides^ 
but smaller than the ventral scales, which are ovate and keeled. 
Tail long, rounded, covered with scales like those of the belly. 

Digits expansions well developed. 

Colours : bronzed brown above ; an orbital transverse stripe ; 
lower surface viridescent; darker variegations on the back, 
taking the form of oblique streaks on ihe sides, as in i>ra- 
oonura chrysolepis. 

Speoimens m the British Museum &om the island of 
Grenada* 


Anolut tessellattMf sp. n. 

Besembles A. tranaveraalia, Hoad not quite twice as long 
as broad, no frontal concavity ; covered witn large poly^gonw 
flat scales ; the supraorbitals in contact ; the occipital krge, 
but separated from these by several scales ; the occipital region 
bounded triangularly by feebly raised ridges. Ear-opening 
small, round. Scales of back and sides polygonal or roundish, 
smooth ; of belly larger, oval, imbricam, and keeled; those 
of the tail similar. 

Digital dilatations narrow. 

Colour ; green, with brown markings on back and tail. 

Specimen in the British Museum, collected by Mr. Salvin 
in Costa Eica* 


Anolie lentiginoaua^ sp. n. 

Head short, broad, obtuse, much shorter tlian tibia, its width 
beinfi^ two thirds of its length ; its height at tlio orbital region 
nearw equal to its width. Scales of the front and muzzle 
small, strongly tricarinate: of occipital region v^ numerous, 
polygonal, &t, tlie occipital itself' being scarcely distinguishable 
m their midst. Supraorbital borders composed of numerous 
small-sized scales, separated by one or more scales on the 
vertex, and elscwhoro rapidly and widely divergent Nearly 
the whole of the supraocular space covered by about twenty 
rather small keeled or rugose scales. Scales of middle dorsal 
region larger than those of the sides, and increasing in size 
gradually from the neck to the tail ; they are striate, present- 
ing where the epidermis is preserved the appearance of being 
tricarinate; continuing on the tail they hecome distinctly 
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keeled scales. Scales of the sides granular: of the belly 
larger than those of the back, ovate, strongly keeled. Hind 
linabs long, reaching considerably beyond the end of the 
muzzle, luigital expansions moderate. Ear-opening small, 
round. Tail broad at the base, somewhat compressed, rounded 
above. Goitre veiy small. 

Colour golden brown, freckled above with dark brown ; a 
dark patch on the muzzle and a transverse orbital stripe : two 
brown lines across the back before the root of the tail, and 
some oblique ones on the tibiae. 

One specimen in the British Museum from Surinam, col- 
lected by Mr. Kappler. 

Anolis gemmosm^ sp. n. 

Elongate, slender. Head narrow, of alx)Ut the same length 
as the tibia. Hind limb reaching to end of snout. Tail very 
long and bipcring, three times the length of the head and body. 
Upper surface of the head entirely covered by polygonal rugose 
scales, very numerous and closely set, small on the muzzle and 
prefrontal regions, where they converge to tlic central con- 
cavity, which is feebly and gradually formed; larger, but 
of similar character, on the vertical and occipital portions, 
tliere being no conspicuous ridges on any part of the head ; 
occipital scale as small as the others. Ear-opening small, 
vertical. Upper surface of body, including the sides, uni- 
formly coverea by minute convex granules ; ventral surface 
with eaually uniform minute ix)lvgonal or rounded flat scales ; 
the tail with minute keeled scales. Toes and claws slender, 
the expansions well developed. 

Colours prettily variegated. Ground-coloui; above appa- 
rently a lustrous brown, with blue and violet reflections ; a 
series of glittering spots like arrow-heads pointing forwards 
along median line of back, and numerous rmg-like ocelli on 
the sides^ the sides of the belly and lower surface of the 
limbs being regularly [occllated, and the chin variegated ; 
upper surface of limbs banded and spotted. 

This species presents a resemblance to the Draemwa nitens^ 
which diflers from it in the size and proportions of the head, 
and in the strongly keeled scales of the muzzle, size of the 
occipital, and other points. 

One specimen in the British Museum, the liabitat of whicli 
is not indicated. 

Nor ops onca^ sp. n. 

Head somewhat longer than tibia. Scales of muzzle convex 
.and multicarinate, numerous ; those of the supraorbital series 
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not much larger nor cpreatly raised, sepi^ated by several rows 
of convex scales; me occipital distinct, ana laiger than 
the surrounding scales, but small, elongate ; a slight pit or 
depression on the region behind it. Two or three senes of 
larger keeled scales on the superciliary space. Ear small, 
narrow, not much larger than the occipital. 

Scales of the back small, keeled ; ot the side elongate, oval, 
convex ; of the belly larger than those of the back, keeled ; 
of the tail like those of the back and belly ; of the limbs also 
keeled. The hind limb reaches to the eye ; the fore limb the 
length of the side. The toes are not dilated. Goitre very 
large, extending nearly to the middle of the abdomen. 

Colour pale blown, variegated with darker, in the form of 
large rhombic spots, open m the middle, along each side of 
the median lino of tiie back ; dark spots and streaks also on 
the sides, head, and limbs. 

Specimens in the British Museum from Venezuela and 
Dominica* 


XXXVII.~J?ibyr^?AtcaZ Notice of the late Dn. JoilN 
Edwakd Guay. 

It is our painful duty this month to record the death on the 
7th ultimo of Dr. John Edward Gray, F.R.S. &c., who has 
been for the last seventeen years one of the Editors of this 
Journal. 

Dr. Gray was bom at Walsall in the year 1800 ; so 
that at the time of his death he had just completed his 75th 
year. He was the son of Mr. S, F. Gray, the author 
of the well-known ‘ Supplement to the Pharmacopoeia,’ and 
the grandson of Mr. Samuel Gray, a seedsman in Pall Mall, 
who i) 08 sessed considerable scientific knowledge, translated the 
^ Fhilosophia Botanica * of Linmeus for his friend Mr. Lee, 
of Hammersmith, and assisted him in the composition of his 
^ Introduction to Botany,’ which first made known the labours 
of the great Swedish naturalist to English readers. Dr. Gray 
may thus be regarded as belonging to a family in which natural* 
history tastes were hereditary. 

According to his own account he was a weakly and ailing 
child, confined to his chair for eight months in the year, and 
never eating animal food. At a very early age he says he 
l^gan the world, to provide for himself ana help his family. 
He was originally intended for the profession of medicine ; but 
his studies were very early turned specially to natural history; 



in 1819 Ji^ had joined the Iiondon PbUo 80 |dii^^ Society^ 
which numbexed the late Mx* Faraday among merntj^, 
and in 1820 he was a member of the Philosophical Society 
of I^ondoti, a society established in 1810 under the patronage 
of the Duke of Sussex* 

The old Entomological Society of London, the successor of 
the Aurclian Society, established in 1808, at this time held 
its meetings at No. 87 Hatton Garden : and in 1822 Dr. Gray 
became a i^'eUow and Secretary of that Society, which was 
soon afterw^arda expanded into tlie Zoological Club of the 
liinnean Society. As the Fellowship of t;he Linnean Society 
was an CKSsential qualification for being a member of the Zoolo- 
gical Club, John Edward Gray wixs excluded from it ; for 
altliough he had been proposed as a Fellow of the Linnean 
Society by such men as Haworth, Vigors, J. F. Stephens, 
Joseph Goodall, Latham, Griffith, and Salisbury, he was 
rejected by a large majority in a very full meeting, on the 
16th of April, 1822. It is of course impossible no^y to ascer^ 
tain the j)recisc reasons for tlic rejexition of a young naturalist 
who had already given evidence of no ordinaiy powers and 
attainments Iwth in zoology and botany. Dr. Gray himself 
has suggested that his ccitificate, bearing the names of at 
least four naturalists anxious to improve soology and bota^, 
may have frightened the regular ‘Linnmans,” of whom iJr, 
Shaw may be considered a fair example. He proposed putting 
his heel on or, as some say, breaking with a hammer aU shells 
not in the twelfth edition of Linn^us’s ^ Systems Naturss*^ 
Things not in IJnnieus ought not to exist.” Such views as 
these are undoubtedly very narrow ; but, supposing them to 
exist, the policy of preventing the opposite party from gaining 
an accession ot strengtlx in the person of the young candidate 
would be intelligible, and to a certain extent respectable*, 
But the reason actually assigned for his rejection was paltry^ 
He was accused of liaving insulted the President of the 
Sir James Edward Smith, by quoting the * English Botany ^ 
as Sowerby’s, Sir James having been hired by Sowerby to 
write the text for his plates. 

Wo should not have dwelt so lonff upon this mieerable 
history but for the circumstance that, wnatever may have been 
the cause of his rejection, the fact itself certainly bad a great 
influence upon Dr. Gray s character. One can easily under- 
stand that the circumstance of being tibus ignmmiotialy 
rejected mi^t have been a bitter disappointment to a young 
and enthusiastic naturalist such as Gray then was ; and we 
cannot wonder that he placed himself in decided antagonism 
to those whom he taught his enemies in the matter, and thut 
acquired that combative habit of mind which undoubtedly 
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in nAer life' pmonred btm many tm&ietids*^’ In 1826 the 
j^logioel €mb vae deyeloped into the Zoological Society^ 
Ifo* Gray at onoe joined^ and he waa one of its most 
actiTe Follows until ill health conBned him to his house. 

In the mean tune, in 1824, he had become an assistant 
in the Natural-History Department of the British Museum, 
of which he was appointed Keeper in 1840, on the resignation 
of Mr* Children. With this great national establishment his 
life has since been inseparably connected. 

In 1826 he married the widow of his cousin, the only son 
of Dr. E. W. Gray, his granduncle, a former secretary of the 
Koyal Society; and this lady, who survives to mourn his loss, 
assisted him in all his subsequent labours, and is herself the 
author of the well-known ^ Figures of Molluscous Animals/ 
For more than fifty years l)r. Gray’s life was one of un- 
ceasing activity. Considerably more than a thousand books^ 
memoirs, and notes on almost all departments of soology, 
attest the extraordinary versatility and energy of his minuj 
and his earliest efforts, when litlle more than a boy, were 
devoted to the kindred science of botany^ in whicli he, with 
the cooperation of his father, was the first to introduce tho 
Jussieuan Natural System to English botanists. It may be a 

r ition whether his efforts for this purpose, in the ^ Natund 
angement of British Plants,’ were not the cause of that 
IgnommiouB rejection by the Linnean Society of which we 
have already spoken. 

But even the exertions ncceasary to produce the vast mass 
of written zoological papers which bear his name did not ex- 
haust his activity ; and we find him showing a strong interest 
in such varied matters as sanitaiy and metropolitan improve- 
ments, education, prison discipline, and the abolition of im- 
prisonment for deot, the improvement of the treatment of 
Itmatics, and the opening of museums, libraries, picture- 

E Ueries, and gardens to the public. Dr. Gray claimed to have 
m the original proposer or the system of a low uniform rate 
of postage to be prepaid by stamps* — a system carried out 1^ 
Bowlana Hill, and now adopted all over the world. He toox 
much interest in the question of the adoption of a decimal 
scale of coinage, weights, and measures in tliis country; and 
between 1854 mid 1867 published numerous articles and 
pamphlets on this subject. His opinion was that if a decimal 
aj^tem were to be adopted, it should be organised on the 
principle of making tlie largm* coins decimal multiples of a 
small existing unit, such as the penny, instead of decUmd 
diyisors of a large unit, such as the pound. 

hi considering the immense mass of work pnblislied by Dr* 
Gray, the zoologist may sometimes be inclined to widi that 
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its amotint were less, and that the author had giren himself 
more time for the full elalwration of the various subjects that 
he took up. In too many instances he hastened to put the 
results of his researches into shape before he had really com- 
pleted them ; hence further investigations led him to modify 
the views which he had expressed only a short time pre- 
viously, and thus two or three papers on the same subject, 
perhaps the classification of some tribe or family of animals, 
woulcf follow each other in rapid succession. It would un- 
doubtedly have been better, botli for zoology and for his own 
future fame, if the outcome of the same amount of study had 
been represented by half, or even a quarter, of the amount of 
literature which now stands in Dr. Gray’s name. But there 
is one labour of his from which no such deduction is to be 
made ; and it is this especially that will carry his name down 
the stream of time. From his appointment as an Assistant in 
the British Museum until the close of his life, but more es- 

e cially since his having been made Keeper of the Natural- 
istory Department, he devoted himself with unflagging 
energy to the development of the collection under his charge ; 
and mainly by his exertions it has grown fi*om the rudimentary 
state in whicli it existed in the days of Dr. Leach, to the 
magnificent proportions which it has now attained. It is 
imjKissible to overrate the services rendered to zoology in this 
country by Dr. Gray in the accumulation of the nne series 
of specimens now possessed by the British Museum, and the 
excellent catalogues of several deimrtments prepared by him 
or under his auspices. His knowledge of species and genera 
in those groups to which bis attention was particularly directed 
was perhaps unrivalled ; his great energy and administrative 
ability enabled him to carry out the business of his department 
in the face of difficulties and obstacles which few would have 
overcome. His great services in this respect met with more 
direct recognition abroad than in this countiy ; in 1852 he 
received the honorary degree of Doctor of Philosophy fixwn 
the University of Munich ; and in 1860 the laige Goldf Me<^ 
of merit w^as conferred upon him by the King of Wttittemberg, 
on his declining the offer of on order of knighthood whi^ 
had been made to him. His merits were also acknowledged 
1^ many foreim Societies and Academies, which enrolled him 
in the lists of their honorary and corresponding members. 
The Academy of Natural Sciences of Philadelphia paid liim 
this honour as early as 1829 ; and he was subsequently eleet^ 
to analogous positions by scientific bodies in Boston, Moscow, 
Home, Paris. Darmstadt, Lyons, Turin, Strasbourg, Lund, 
and other places. He was also a Fellow or Member of 
nearly all the Natural-History Societies in London. 
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We are conacious that these few and itnperfeet remarks are 
far from doing justice to the merits of Dr* Gray. For more 
than fifty years he occupied a position in the first rank of the 
naturalists of this country, and noth in his capacity as Director 
of the chief zoological collection in Britain and by his personal 
exertions in various ways, he exercised a widespread influence. 
He was always ready to facilitate the study of the splendid 
collections under his charge, and to give advice and assistance 
to earnest students ; and whilst it must be admitted that the 
slirewdness of his character, which led him to penetrate the 
hidden motives of men, coupled with an acquired or natural 
causticity of manner, often raised a prejudice against him, 
those who succeeded in getting within the outworks thus 
raised, found in Dr. Gray a warm-hearted, judicious, kind, and 
firm friend. 


BIBLIOGRAPHICAL NOTICE. 

Zoology. By Alfheu Nkwton, M.A., F.Il.S. Sra. 8vo. London, 
1874. Society for Promoting Cliristian Knowledge. 

Tho St%iden€$ Guide to Zoology^ a ^Manual of the Principles of 
Zoological i^eimee. By Andrkw "Wilson. 8m. 8vo. London: 
J. & A, Churchill, 1874. 

Wa have already, on more than one occasion, noticed the great 
fertility of the present day in zoological manuals. Up to within a very 
few years the student had the choice of two or three English books 
on the subject, and that was all ; now his difficulties must aiise 
solely f^om an ewharrae de richesses, seeing that the number and 
variety of the manuals offered for his selection is so great that he 
ought to be able to suit himself perfectly, if only he knows how to 
choose. 

The two little handbooks of which the titles stand at the head 
of Ihis article do not profess to furnish a regular system of zoology; 
they are devoted to tho exposition of the principles of the science, br, in 
oth^r words, the generalisation of the results obtained by zoological 
investigation, to form a basis for future studies. The flM of them, 

S jPr(%8»or Alfred Newton, is one of a series of shilling * Manuals 
Elementary Bcieneo’ published by the Society for Promoting 
Obristtan Knowledge ; and it reflects high cn^t both on its 
author and on the Swety under whose auspices it has been produced. 
The loading branches of zoological study are explained very simply 
and clearly, and from a really zoological stand-point, by Prof. 
Newton, whose lessons might, we think, be taken to heart with 
advantage by many modem naturalists, who would be offended if we 
made t£as recommendation to them personally. Btarting from a 
vary ingenious comparison between the animal world and a bag of 
ooins, Brofessor Newton indioatc^s the general prinotpleB by which 
Ann. Hist. Ser,4. VoLxy. 20 
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wo may rooogniKO the agi’eements and difference# ol the variona 
forms ; he then points out llio general purposes of classification and 
the prinqiploB of nomenclaturo, the principles of comparative anatomy 
and their application to the study of extinct animals, and the 
general facts of goograpliical distribution. His tliird chapter is 
devoted to a brief sketch of the classification of animals, the fourth 
to their devolopmont and reproduction, and the fifth to certain 
general observations on the food and instincts of certain species, 
mimicry, &c. In this chapter also the author discusses the question 
of the nature and possible origin of species. We most heartily 
recommend this little volume os u first hook of zoology* 

Mr. Wilson’s work, which carries the teaching much further, and 
is really a students manual, is also an excollcnt work of its kind« 
Mr. Wilson covers pretty nearly the same ground as Prof. Newton, 
although of course he enters into much more detail ; and wo have to 
compliment both authors on the same characteristic of their work — 
namely, the total freedom from prejudice with which they have dis- 
cussed those unsettled questions wliich at present divide naturalists. 


PROCEEDINGS OF LEARNED SOCIETIES. 

ROYAL SOCIETY, 

February 4, 1875, — Joseph Dalton Hooker, C.B., President, in the 

Chair. 

Remarks on Professor Wtville Thomsox^b Preliminarj^ Notes on 
the Nature of the Sea-bottom procured by the Soundings of H.M.8. 
* Challenger.’ ” By William B. Cakpenteb, M.D., LL D., F.ltS. 

The extreme intoroBt of U\ o of the questions started and partly 
discussed in Professor Wyville Thomson’s communication will be 
deemed, I trust, a sufficient reason for my ofCeriug such contribup 
tions as my o^^n experience furnishes towWds them solution. 

The first of these questions is, whether the Ohhiyerina^ by the 
accumulation of whose shells the Globir/erina-ocm is being formed 
on the dee})*8ea bottom, Ihe and multiply on that bottom, ojr p 4 ss 
their \^hole lives in the superjacent winter (especially in its upper 
stratum), only subsiding to the bottom when dead. 

Having pmviously held the former opinio^, Pi‘of, WyTille 
Thomson states that he has now been led to adopt the latter, by 
the results of Mr. Murray’s explorations of Iho surface and sub^ 
surface w^aters with the tow-net— which results concur with thOj 
previous observations of Mfiller, Hackel, Major Owen, and 
others, in showing that Olobiyeriwr^ in common with nmny other 
Foraminifera, have a pelagic habitat ; vhile the close wation 
vhich they further indicate between the surface-fauna of any 
particular locality and the materials pf the organic deposit at 
the bottom, appears to Prof. Wyville Thomson to warrant the 
conclusion that the latter is altogether derived from the former. 
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Now without in the least degree calling in question ike corroct- 
Uesa of these observations, I venture to submit, that they 
bear different mten)retation, and, aecend, that this interpretation 
is required by other facts, of which no account seems to have been 
taken by Prof. Wyv^ille Thomson and his coadjutor. In this, as 
in many other instances, I believe it will prove that the truth 
lies between two extreme views. That the Glohigerinat live on the 
hottom only is a position clearly no longer tenable ; but that they 
live and multiply in the upper waters only^ and only sink to the 
bottom after (fcath, seems to me a position no more tenable than 
the preceding: and 1 shall now adduce the tividence which appears 
tome at present to justify the conclusion (I refrain from expressing 
myself more positively, because I consider the question still open 
to investigation), that whilst the Glohigeiinm are pelagic in an earlier 
stage of their lives, frequenting the upper stratum of the ocean, 
they sink to the bottom whilst still living, in conseejuence of tho 
increasing thickness of their calc-areous shells, and not only con- 
tinue to live on the sea-bt^d, but probably multiply there — perhaps 
there exclusively. 

That there is no a priori improbability in their doing so, is 
proved by the abundant evidence in iriy possession of the exis- 
tence of Foraminiferal life at abyssal depths. Tho collections made 
during the ‘Porcupine’ Expeditions of 1801) and 1870 yielded a 
large number of those Jrenaceous types which construct their 

testa ** by the cementation of sand-grains only to be obtained 
on the bottom ; and these were almost the only Poraminifora, 
except Olobigerinm and Orhulina>y which came up in the 2485- 
fathoms dredging. Again, many Foraminifera, both arenaceous 
and shelly, were brought up from great depths, attached to 
shells, stones, &o., that tmist have lain at the bottom. Further, 
among the “ vitreous ” Foraminifera, the most common deep-sea 
types, except those of the Globi^erine family, were CrisieUarians 
with shells so tliick and massive as to do (it may be safely 
affirmed) incapable of being floated by the animals which form 
them } while among the porcellaneous ” Foraminifera, the 
Biloculinw and TrilocuUnce were equally distinguished by a mas- 
sivenass of shell, which se^jmed to forbia the idea that they could 
have floated subsequently to that stage of their lives in wbudi this 
maaamnass had acquired. 

Of the existence of living Ghhigerincs in great numbers in the 
stratum of water itmnediatrfy above the bottom, at from 500 to 
750 fathoms depth, 1 am able to speak with grmt positiveness, 
|t severed times happened, during the Third Ctmse or the * For- 
oupine’ Ip 1809, that the water brouj^ up by the water-bottle 
£rom immediately above the OUUgerma^xm Was quite turbid ; 
and this turbidity was found (by filtration) to depend, not upon 
the suspension of amorphous nicies diffused through the water, 
hut upon the presence of multitudes of young Globigerince^ which 
were retained upon the filter, the water passing through it quite 
The ihin shells of these specimens, exhibiting very distinct 

20 ^ 
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pseadapodial orifloea, contmted atroo^jT witii the larger and 
tWeker shells of the specimens brought up by soundings 
apparatus from the bottom immediately beneath, in which the 
shells were thick and those orifices obscure. It is obvious that 
if this extraordinary abundance of Globigerino life in the bottom- 
water was the result of subsidence from the surface or sub-surface 
stratum, and was merely preparatory to the deposition of the shells 
on the sea-bed, there should have Iwon a correspondence in size 
and condition betw^een the fioating shells and those Ipug on the 
bottom immediately beneath thimi ; whereas no contrast could be 
more complete, the impression given by the superficial aspects 
they respectively present<^d having been fully confirmed by sub- 
sequent careful investigation. 

Prof. Wyville Thotrison and Mr. Murray, who notice this con- 
trast, attribute it to the di’ath of the shells which have subsided to 
the bottom — being ap])areutly unaware that the observations of 
Dr. Wallich, witli which my own are in entire accordance, leave 
no reasonal>l(‘ ground for doubt that it is a consequence of their 
continued l\fe. For it is clearly shown, by making thin trans- 
])areiit sections of the thick-shelhid Glohujerinof (an operation 
which iK*edH a dexterity only to b(‘ acquired by long practice, and 
which is much facilitated by an ingenious device iuventeii by Dr. 
Wallich*), that the change of ext/ernal aspect is due to the 
remarkable dejjimt (a rudiment of the “intermediate 

skeleton ” of higher Foraminifera) which is formed, after the full 
grow^th of the Globigerina has b<*on attained, upon tho outside of 
the proper chamber-wall — so completely masking its pseudopodial 
orifices, that Prof.lluxle} at one time denied their existence. This 
deposit is not only many times thicker than tho original chamber- 
wall, but it often contains flask-shaped cavities opening from the 
exterior, and containing sarcode prolonged into it from sarcodic 
investment of the shell. Illustrations of this curious structure are 
given by Dr. M'aJlich in figs. 17 and IB of plate vi. of his * North- 
Ailantic Bea-bed;’ and 1 here subjoin a representation of it, 



Section of Shell of QlobigeHna^ 
eliowinff tho distinction between the 
orwinel proper wall of the chambere 
and tlie aeeandary exogenosii de* 
poait, with tho fiaok-ohaped esTities 
in the latter opening externally and 
eontaimuff earoode like that whi^ 
fills the cEambers. 


kindly given me by Dr. WalUch twelve years ago, vidiidi further 

* Ann. k Mag. of Natural Hlstoiy, 1861» viii. p. fifi. 
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8 li 0 W 9 iimti the speoinm firom whidi it was taken had both its 
iikmihm and the flosknihaped caTitiea of the exogenous deposit 
filled with saroodo not distinguishable in any respect from that of 
the floating specimens. From these important observations (which 
had not been made publio when the sheet of my * Introduci^n to 
the Study of the Foraminifera * comprising the Globigerine family 
pases^ through the proas, but which I have myself sub^ueutly 
confirmed in every particular) it seems an almost inevitable in- 
ference that the snbsideuce of the Ohhiyermcf to the bottom is the 
consequence, not of their death, but of the increasing thickness 
and weight of their shells, produced by living actiou. As long as 
the number of segments continues to increase, the carbonate of 
lime separated by the sarcodic body from the circumainbieut water 
goes to form the walls of additional t'liambors ; but nhen this 
ehamber>£urination ceases (which usually occurs when tho shell 
consists of either V2 or 16 segments), it is applied to thicken 
the walls of the chambers already formed ; and from the rapid 
subsidence of the Ghhigerince taken up from the sea-bottom when 
thrown into a jar of sea-water, it seems to int* ineonceivabli^ that 
they can be floated by their animal inhabitants when once the 
exogenous deposit has attained any considtTabli' thickness. 

^J^at the Glohiyerincs which ha\e subsided to the bottom con- 
tinue to live there, is further indicated by the condition of the 
sarcodic contents of their shells. Jn any sample of Globiyerirut^ 
ooso that 1 have seen brought up by the dre<lge or tho sounding- 
apparatus, part of the shells (presumably those of the surface- 
layer) were fllltid with a sarco<lo body corresponding in condition 
with that of Foraminift'ra known to live on the sca-bed, and 
retaining the charactonstic form of the organism after the re- 
moval of the shell by dilute ai’id. As Dr, Wallich pointed out 

North-Atlantic 8ea-bed,' p, 139), the sarcode of these is viscid, 
and incliiiod to coalesce agiiin when crushed ; the shell has a vivid 
but light burut-sienna colour ; and sarcodic bosses, like retracted 
pseudopodia, are distinguishable upon its exterior. The only mis- 
giving 1 ever bod iu regard to the living condition of tho Olobi’- 
gtrinm presenting these eharac^ters, was caused by the absence of 
any pseudopodim extensions ; and this source of doubt has been 
now removed by the statement of Prof. Wyvillo Thomson, that 
no pseudopodja have ever been observed by Mr. Murray to be put 
forUi by the Glohiyerinan captured in surfac<v-w*afcors. — lu the same 
sample will bo found shells distinguishable from the preceding 
by tkeir dingy look and greyish colour, by the want of consisteuco 
atid viscidity in their sarcode contents, and by the absence of any 
extemaJ sarcodic investment ; these are presumably dead. Other 
shalls, again, are entirely empty; and even when the surface- 
stratum is formed of perfect Ghhigtrinof^ the character of the 
deposit soon changes as it is trac^ downwards. ‘‘ The sedi- 
nient»^ as was correctly stated by Prof. Wyville Thomson, “ gra- 
duaJly becomes more compact; and a slight groy colour (due, 
probablyi to the decomposing organic matter) b^mes more pro- 
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notmced, while perfect shells of Glohi^erina almost disappear, 
fragments become smaller, and calcareous mud, structurcsless and 
in a fine state of division, is in greatly preponderating proportion” 
(* Depths of the Hea,’ p. 410). These facts seem to me to mark 
very strongly the distinction ^tween the living surface-layer and 
the dead sub-surface layer, and to show that there is nothing in 
the condition of the DtJep 8ea that is likely to prevent or even to 
retard the decomposition of the dead sarcode bodies of Globi/jerivce. 
“We know that cxj^^gen is present in Oceanic water, even to its 
abyssal depths, in sufiicieiit proportion for the maintenance of 
animal life ; and what sufiices for this, must be adequate to 
promote the decomposition of organic umtter. There is, moreover, 
a significant indication of the undocomposed condition of the 
sarcode bodies of the Glohigerimr of the surface-layer, in the fact 
that tht^y serve as food to various higher animals which live on the 
same bottom. This was first pointed out by Dr, Wallich, who 
found that the contents of the 8toma(‘hs of the Ophiocomce brought 
up in his 1200-fathom8 Hounding consisted of a number of fresh- 
lookmg Olohigennce more or less broken iip, minute yellow amor- 
phous particles, and a few oil-globules (‘ INorth- Atlantic Sea-bed,^ 
p. 145). And I have subsequently verified his statement in many 
other cases *. 

It seems to me clear, from the foregoing facts, that the onus 
prohandi rests on those who maintain that the OlohigerincR do 
not live on the bottom ; and such proof is altogether wanting. 
The most cogent evidence in favour of that proposition would bo 
furnished by the capture, floating in the up|)er waters, of the 
large thick-shelled specimens which are at present only known as 
having been brought up from the sea-bed. And the capture of 
such specimens would only prove that even in this condition the 
Glohigerince can float; it would not show that they cannot also live 
on the bottom. 

That the Globigerinm not only Uve^ but pf^opagate^ on the Bea- 
bottom, is indicated by fhe presence (as am*ady stated) of enor- 
mous multitudes of very young specimens in the watc^r immediately 
overlying it. And thus all we at present know of the life-history 
of this most important type seems to lead to the conclusion, that 
whilst in the earlier stages of their existence they are inhabitants 
of the upper waters, they sink to the bottom on reaching adult ogUi 
in consequence of the increasing thickness of their shells, that they 
propagate there (whether by gemmation or sexual generation is not 
known), and that the young, lising to the surface, repeat the same 
history. 

1 now proceed to show that the relation between the surface- 
fauna and the bottoni-doposit is by no means so constant eM Krof- 
Wyville Thomson and Mr. Murray affirm it to be. 

* Thus Man indireotW draws suatenanoe from the Ghhigerinm ; for tlie Ood 
which he Sshet on the Faroe Banks chiefly lire on the Opktocomm which swarm 
them, these again on the Gtdhigerinett whilst the Gl^gerina seem to draw 
their sustenanee from the organic matter unirorsaUy diflhssd through sea- 
water, making it a very dilute broth I 
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It may bfe taken as proved that there is no want of Foratnini- 
feral life in the Mediterranean. Prof. W. C. Williamson long 
^o pointed out that the “ white mud ” of the Levant is mainly a 
l^ramiuiferal deposit ; I found a similar mud covering the bottom 
along the Tripoli coast; Mr. J. Gwyn Jeffreys has dredged Fora- 
mintfera in aDundance in the Bay of Hpozzia, Captain Spratt in 
the jEgean, Oscar Schmidt in the Adriatic, and 1 myself at various 
points in the Western basin along the northern coast of Africa. 
Tliat Foraminifera, especially Olohigerinc^^ abound in its surface- 
water at Messina, is testified by llackol in the passage cited by 
Prof. Wyville Thomson ; and when it is considered how large an 
influx of Atlantic water is constantly onfering through the Straits 
of Gibraltar, and is being diffused throughout the Mediterranean 
basin, and how favourable is its toiriperature-condition, it can 
scarcely bo doubted that, if the doctrine now upheld by Prof. 
Wyville Thomson were correct, the deposit of (Hohii/enna-v^\iA\e 
over the whole bottom-area ought to be as abundant as it is in 
the Atlantic under correspoiuling latitudes. Yet 1 found the 
deeper bottoms, from 300 fathoms downwards, entirely desti- 
tute of Globigeriiio as of higher forms of animal life ; and this 
Xvas not my own expenonce only, but was also that of Oscar 
Schmidt, who made a similar exploration of the Adriatic. Tn my 
first visit to the Meditorraiioan, in the ‘ Porcupine* (1870), many 
hundredweight of the line mud brought up by the dredge from 
great depths in the Western basin were laboriously sifted, and 
the siftings carefully examined, without bringing to light more 
than a stray drift-shell here and there. And in my second visit, 
in the * Shearwater ’ (1871), I examined all the samples of bottom 
brought up by the souuding-apparatus from great depths in the 
Eastern basin, with the same result — giving all the more care to 
this examination, because Capi. Nares (probably through not having 
kept separate in his mind the results of the deeper and of the 
shallower soundings which he had previously made in the Medi- 
terranean) assured me that I should find minute shells imbedded in 
the mud. 

I can see no other way of accounting for the absence of GhU- 
p0nna^oom from the bottom of the Mediterranean, save on its 
shallow borders, than by attributing it to the unfa’v ourablo nature 
of the influences affecting the hottomMfe of this basin — that is to 
the gradual settlingAlown of the line sedimentary deposit 
wmeh forms the layer of inorganic mud everywhere spread over 
its deeper bottom, aud the deficiency of oxygen and excess of 
carbonie acid which 1 have shown to prevail in its abyssal waters 
giving them the character of a stagnant pool — these influences 
acting either singly or in combination. 

Another fact or which Prof. Wyville Thomson is fully cogni- 
sant^ and to which he formerlv attached considerable importance 
m indicative of the bottom-life of the Glohigerinof^ is unnoticed 
in his recent communication; I refer to the singular limitation 
df the Globigenna-ooze to the “ warm area of the sea-bed between 
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the North of Scotland and the Faroe Islands. It will be 
looted by those who have read my ‘ lightning ^ and * Porcupine * 
Boports on the eicploration of this region, that whilst the whole 
upper stratum, from the surface to a deptti of from 100 to 150 
fathoms, has the temperature of the warm flow coming up from 
the 8.W., and whilst this temperature falls so gradually in the 
** warm area ” with increase of depth as to be stm as high as 43® 
Fahr. at a depth of 000 fathoms, it falls so suddenly in the 
“ cold area between 150 and 300 fathoms, that the whole of its 
deeper stratum has a temperature below 32®, the bottom tempera- 
ture descending in some parts to 29°*5, Now on this “ cold area 
I never found a single ulohu/erinaf the bottom consisting of sand 
and gravel, and the Foraminifera brought up from it being almost 
exclusively those which form arenaceous tests. The “wann area,’^ 
on the other hand, is covered with Ghbigerim-ooze to an unknown 
depth, its surface-stratum being composed of perfect shells tilled 
with sarcode, wliilst its deeper layers are amorphous. Near the 
junction of the two areas, but still within the thermal limit of 
the “ warm,” sand and Globujeriim-oozd are mingled — ^this being 
peculiarly noticeable on the “ iJo^irnto-ground,” which yielded a 
large proportion of our most noteworthy captures in this locality. 
Now, if the bottom-deposit is dependent on the life of the surface- 
stratum, why should there be this complete absence of GlolAyerina-' 
ooze over the cold area,” the condition of the surface-stratum 
being everywhere the same ? 1 was myself formerly disposed to 
attribute it to the depression of bottom-temperature ; but as it has 
now been proved by the * Challenger’ observations in the Atlantic 
that (?^o&w/<frina-ooze prevails over areas whoso bottom-tempera- 
ture is but little above 32®, this explanation can no longer be 
accepted. And I can see no other way of accounting for it than 
by attributing it to the drift of the cold underflow, carying away 
the Glohigerinas that are subsiding through it towards the deep basin 
of the Atlantic, into which I bdieve that underflow to discharge 
itself. Prof. Wyville Thomson, however, denies any sensible 
movement to this underflow, continuing to speak of it as “ banked 
up ” by the Gulf-stream ♦, which here (according to him) has a 
depth of 700 fathoms ; and this very sti^ing example of want of 
conformity between the surface-fauna and the bottom-deposit 
consequently remains to accounted for on his hypothesis. 

The other of Prof. Wyville Thomson’s principal conclusions, as 
to which 1 have rather a suggestion to offer than an objection 
to take, relates to the origin oi the “ red clay ” which he found 

^ See hif ' Deptbe of the Sea,’ p. 400. That there is a ItBUtal pressare <if 
the one flow against the other. Just as tliere is a lateral pressure of the 
Labrador Current against the Giilf -stream on the KorthnAmerieaa coast (pro* 
ducing tl»e well-known “ cold wall ”), is suffiriontly obvious from their rotative 
distribution on the bottom of the channel. But it seems to me perfeotly dear 
that the effect of this pressure is simply to narrm the glacial flow, and at the 
same time to increase its velocity. The most westerly point to which we traced 
it was near the edge of the Faroe Banks ; and there (as Frof. Wyville Thomson 
hvmself pointed out to me at the time) ^e movement of the bottom-water was 
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covering leige ereae in <^he Atlantic, and met with also between 
Kerguelen^a laland and Melbourne. Into this rod clay he describes 
the Globk^nehooie as graduating through the “ ^y ooze ; ” 
mid he amrms this transition to be essentially depen^nt on the 
depth of the bottom. “ Crossing,” he says, “ from those shallower 
regions occupied by the ooze into deeper soundings, we Jind univer^ 
sowv that the calcareous formation gradually passes into, and is 
replaced by, an extremely pure clay, which occupies, speaking 
generally, all depths below 2500 fathoms, and consists almost en- 
tirely of a silicate of the red oxide of iron and alumina 

The mean maximum depth at which the Globuferinorooze occurs 
may be taken at about 2250 fathoms ; the mean depth at which 
we find the transition grey ooze is 2400 fathoms ; and the mean 

depth of the red-clay soundings is about 2700 fathoms 

We were at length able,” he continues, to predict the nature of 
the bofto7n from the depth of the soundings with abeolute certainty for 
the Atlantic and the 8ouihern 8ea.” And from these data he 
considers it an indubitable inference “that the red clay is essentially 
the insoluble residue, the ashy as it were, of the calcareous or- 
ganisms W’hieh form the GUtbujerina^oze after the calcareous mat- 
ter has been by some means removed.” This inference he considers 
to have befin confinned by the analysis of several samples of 
Globigerina-ooze, “always with the result thata small pniportionof 
a red sediment remains, which possesses all the characters of the 
red clay.” Prof. Wyville Thomson further suggests that the removal 
of the calcareous matter may be due to the presence of an excess 
of carbonic acid in the bottom* waters, and to the derivation of this 
water in great pari' from circumpolar freshwater ice, so that, being 
comparatively free from carbonate of lime, its solvent power for 
that substance is greater than that of the superjacent waters of the 
ocean. Ho might have added probability to his hypotbisis if he 
had cited the observations of Mr, Sorby as to the increase of sol- 
vent power for carbonate of lime possessed by water under greatly 
augmented pressure*. 

Greatly struck with the ingenuity of this hypothesis, I turned to 
Prof. Wyville Thomson s tabular statement of the facts in detail, 
and must own to a great feeling of surprise at the want of con- 
formity of these details with the assertions of universality and 
certainty of prediction which 1 have italicized in the above extracts. 


evidenced by the vaunding into pebbles of wbat was elsewhere angular gravel. 
Bat it is even more oonolusively shown by a oomparisou of tlie two serntl 
soundings taken in the ** cold area ** (Nos. o2 and C4), which proves that the 
glacial stratum Jhwsjtp n in the former position (just as the cold under- 
stratum dxW in the Florida Channel), whMi it could not do unless it were in 
movement llhat we did not trace the outflow of this oold stream into the 
greiit basin of the Atlantic, was simply, as I believe, because we were prevenM 
from ascertaining the bottom-temperature on the line which I expected that 
Aow to tike after surmounting the ridge. 

* Proceedings of the Eoytu Society, voL xii. p. 538. 
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bottom Was grey ooze ; ’’ whilst in the next three scmn^ings m 
2850^ 2700, and 2600 fathoms respectively (the awsra^ of the wee 
being 271 0 fathoms, or nearly 40u fathoms less than toe preceding) 
the bottom was of “ red clay. Between Bermuda and the Azores, 
agaiii, there >vere six successive soundings between 2700 and 287f> 
fathoms, in which the bottom was “grey ooze ” 

It is clear, then, that no constant relation exists between depth 
and the nature of the bottom. If not only eipht ordinary sound- 
ings w hose average was almost exactly 2800 fathoms, but the ex- 
traordinarily deep sounding of 3876 fathoms, gave a bottom of 
“ grey ooze,” it surely cannot be “ an asctirtaiued fact that wherever 
the depth increases from about 2200 to 2600 fathoms, the modern 
chalk formation of the Atlantic and other oceans passes into a 
clay.” 

Now, if this “ red clay” had the character of an ordinary rive3>- 
silt, it VI oiild be quite conformable to my Mediterranean experience 
to regard it (as Prof. Wyville Thomson himself was at first disposed 
to do) 111 1h(‘ light of a derivative from the land, diffused through 
the oi‘(»an~M ater and slowly settling down over particular areas, to 
which it might be determined by the prevalent direction of the 
bottom-fiovv, which would greatly depend in its turn upon the 
ridge-and'Vall (7 conformation of the sea-bed. And the presence of 
a small proportion of this material in the ordinary Olobigerim-oom^ 
whilst, where it is deposited in quantity, there are neither entire 
Glohigerhujf> nor their disintegrate remains, would be perfectly con- 
sistent with tho known destructive effect of the slow subsidence 
of a muddy sediment on many forms of animal life^. 

But I agree with Prof. Wyville Thomson in thinking that the 
remarkable uniformity ol this deposit, coupled with its peculiar 
composition, indicates a different derivation ; and the suggestion I 
have to offer is based on its near relation in composition, notwith- 
standing its great difference in appearance, to Glauconite — the 
mineral of which the green sands that ocinir in vai'ious geological 
formations are for the most part composed, and which is a silicate 
of peroxide of iron and aluimna. 

It is well known that Prof. Ehrenborg, in 1863t, drew atten- 
tion to the fac^t that the grains of these green sands are for the most 
part, if not entirely, internal caste of Foraminifera — the sareodio 
bodioB of the animals having been replaced by glauconite, and the 
calcareous shells subsequently got rid of, either by abrasion or by 
some solvent which does not attack their contents* tt was soon 
ofU*rwnrds shown by Prof. Bailey (U* S.) that in certain localities 

r ’ Eeport in Proceed. Boy. Soo. 1872, vol p. 584. 

*1 1 Groiwandimd »eme Briautcrung, etc./' in Abhimdl der kfintel. 

Akad. der Wisaonach. *u Berlin, 1855, p. 85. 
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ffildte iKsid) pr08diit<» a perfect; iiitemid emi df itn eavitieit^ By 
ihe «|ipticatioii of iiii« metliod to Mr* Beote ddkesV Aaetmliaa 
dredgiAga, my eoadjutore, Meaers* W* K. jj^arker mi T. Buport 
Joaeif, oMamed a seiieei of interad caata of most d^aderM l^eauty 
add eompletaaees, oa which 1 have based my interpretation of the 
organic atruoture of JSotoon canademt. Having mvaclf examined 
in the same manner a portion of the Foraminiieral sand dredged 
by Oapt. Bpratt in the Jigoan (kindly placed in my handt by Mr. 
d* (jlwyn JefBpeys), 1 have found that it yielded a great variety of 
these beautiful models, not only of the bodies of Fomminifeta, but 
also of the sarcodic netanork which interpenetrates the calcareous 
network of the shell and spines of Echinida'^. 

Alike in Mr. Jukes^s and in C^pt. Bpratt^s dredgings, some of 
these costs are in green silicates and some in ocJiremiSy corresponding 
precisely to the two kinds of lossil casts described by Prof. Hren- 
berg. The difference 1 presume to de];>end upon the degree of 
oxidation of the iron ; but as these casts tire far too precious to be 
sacriticed for chemical analysis, I caimot speak with certainty on 
this point. 

As it is only in certain limited areas of the sca-bottom that this 
replacement of the 8arc3odic liodies of Foramiuifera by mineral 
deposit is met with, it has always seemed to me next to certain 
that there must be some peculiarity m the composition of the sea-^ 
water of those areas (pn)duc*ed, perhaps, by the outburst of sub- 
marine springs highly charged with lerrugmouH silicates) which 
gives to them a capability that does not exort itself elsewhere; 
and this now seems yet more probable from the circumstance that, 
notwithstanding the vast extent over ivhich the ‘ Challenger ^ 
soundings and dredgings have been prosecuted, only two or three 
cases of the kind have been noted — those, namely, of the green- 
ish sands” brought up from 98 and 150 fathoms in the region 
of the Agulhas Current and in one or two other Joialities. It is 
a fact ot peculiar interest, moreover, that tl»e calcareous shells 
should have hero disappeared, just as they have done in ordinary 
greennsand — and this, too, although the depth was so small as 
altogether to forbid the idea that their disappearance is due to any 
solvent proct^as brought about by the agcjieies to which Prof. 
Wyville Thomson attributes the removal ot the calcareous deposit 
generated by Olobigenne life. 

Now, in the residue left after the decalcificatiou of Capt. Sprati’s 
dredgings, I noticed a number of snuill particles of red clay^ some 
of them presenting no definite shape, wlnlst others approximated 
sufbdentiy closely in form and su&o to the green and ochreous 

♦ Of these I hope to be able, ere long, to give a detailed aoooimt, in illus- 
tvatidn oC the eiimiar modele of the animal ol JSSdavon obtained by the dewhu* 
fioation of its serpentine lamellnQ. 
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internal casts to induce me to surmise that these also had been 
orimnally deposited in the chambers of Foraminifera — ^^their mate* 
rial being probably very nearly the same, although its state of 
aggregation is difEerent. And ii this was their real origin, I should 
be disposed to extend the same view to the rod clay of the * Chal»- 
lenger * soundings ; for a strong a prwA improbability in the sup- 
position that t his is the “ ash ” of the shells themselves is create 
by the fact that wo have no knowledge (so far as I am aware) of 
the presence of any such ash in calcareous organisms of similar 
grade. It is certainly not proved by the analyses of Glohigmna’^ 
oofjQ quoted by Prof. Wyvillo Thomson, since this (supposing it 
to bo free from any extraneous admixture) may have con tamed 
many shells partially or completely filled u ith such deposit. The 
only analysis that could prove it would be either that of shells 
of floating Globigerimr^ which may be presumed to be alive, or of 
those found in the surface-layer of the (Jlohujfrina^m^ which 
(whether living or dead) have their chambers filled with sarcode. 

1 submit, then, that if the red clay is (as I am disposed to be- 
lieve) a derivative of the G^/o6?V/<^ri>m-ooze, its production is more 
probably due to a post mortem deposit in the chambers of the 
Foraminifera tlian to the appropriation of its material by the living 
animals in the fonnation of their shells. That deposit may have 
had the chara<‘ter, in the first instance, of either the green or the 
ochroous silicate of alumina and iron, which constitutes the 
material of the internal casts, and may have been subsequently 
changed m its character by a metamorphic action analogous to that 
which changes felspar into clay. That the presence of an excess 
of carbonic acid w ould have an important share in such a metamor- 
phosis appears from the fact, long since brought into notice by 8ir 
Charles Lyell*, of the disintegration of the granite in Auvergne 
and of the gneiss iu the alluvial plains of the Po where subject to 
its influence. And the same agency (especially when operating 
under great pressure) would be fully competent to effect the re- 
moval of the calcareous shells, as was distinctly pointed out nearly 
thirty years ago by Prof. W. C. Williamson in his classical memoir 
on the Microscopic Organisms of the Levant Mudt. This seems 
to me the most probable mode of accounting for their disappear- 
ance from a deep-sea deposit, whore no mechanical cause can be 
invoked. But m shallower waters, wdiere the same excess of 
carbonic acid does not exist, and the aid of pressure is wanting, but 
where a movement of water over the bottom is produced by tides 
and currents, 1 am disposed rather to attribute the disappearance 
of the shells to mechanical abrasion, having noticed, in Gapt 
Spratt’s iElgean dredgings, that many of the shells were worn so 
thin that the colour<m mineral deposit in their interior could be 
seen through them — which was, in fact, what first drew my atten- 
tion to its presence. This is the explanation I should be i ‘ 

Prinoiplea of Geology, lltli ed., toL i. p. 409. 

t Hemoira of the literary and Philoeophioal Society of ftCimoheiter, rol. yiii, 
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to give of the diBappearanoe of the shells from the green sand 
brought up by the ‘Challenger’ in the course of the Agulhas 
Current ; hut whether it was mechanical abrasion or chemical 
solution that removed the Foraminiferal shells whose internal 
casts formed the Greensand deposit of the Cretaceous epoch, 
must remain for the present an open question 


February 11, 1875. — Joseph Dalton Hooker, C.B., President, in 

the Chair. 

** On the Structure and Development of Myriothela.^^ 

By Prof. Allma^n, F.K.S. 

The endoderm of the l)ody is composed of numerous layers of 
large spherical cells composed of clear protoplasm, enclosing a 
nucleus with some brown granules and refringont corpuscles. 
Externally it is continued in an altered form into the tentacles, 
while intenially it forms long thick villus-like processes which 
project into the cavity of the lx)dy. Towards the free ends of 
these processes there are abuiidautly developed among the large 
clearer cells, smaller, easily isolated spherical cells, tilled with 
opaque brown granules, Where the endoderm passes into the 
tentacles it loses its large clear-celled condition, and consists of 
small round cells, so loaded with opaque granules that the axis of 
the tentacle appears nearly white under reflected light. 

The free surface of the endoderm carries, at intervals, long, very 
slender, sluggishly vibrating cilia, and is overlaid with a thin layer of 
homogeneous protoplasm, which on the villus-like processes becomes 
especially distinct, and which here develops minute mutable pseudo- 
podia, which are being constantly projected and withdrawn. Indeed 
the vibratile cilia appear to be but a modification of these pseudo- 
podial processes of protoplasm. 

Interposed between the endoderm and the ectoderm is the 
fhnUated layer. It is extremely w’ell developed, and consists of 
longitudinal muscular fibrill®, closely adherent to the outer sur- 
face of a structureless hyaline membrane — the “ Stutzlamolle ” of 
Bcdchert, The fibrillated layer, with its supporting membrane, is 
so strong as to remain entire in a section of the animal after the 
tissues on both sides of it have been broken down. 

The ectoderm is composed of two zones, a superficial and a deep. 
The superficial zone consists mainly of two or three layers of 
small round cells containing yellowish granules. Among these 
cells the thread-cells may oe seen, lying chiefly near the outer 
surface of the body. Two forms of thread-cells may be here di- 

* tt is due to Prof. W. 0. WiUiatnAon to point out that, in tho Memoir 
already referred to. he indicated the probability that many of our European 
€ireemnds» and other siliceoua strata, however barren of such structures they 
appear, may have once contained multitudes of calcareous miorosoopio orgamsim, 
some of wbiob have been lemoved after the consolidation of the strata, either 
leaving hollow casts, or liaving had tlie cavities subsequently iSUod with silica,” 



298 Roycd Society : — 

8tijoguished~^ne ovate, with the invaginated tube occupying tlie 
axie ; the other fusiform, with the invag^ted tube oblique. 

The deeper JM)ne of the ectoderm consists of a very remarkable 
tissue, composed of peculiar membraiieless cells, eaon of whuih is 
prolonged into a tail-like process, so that the cells assume a clavi- 
term shape. In most situations, where this tissue is developed, 
the processes from several such cells unite with one another, so as 
to form bmnehing, somewhat botrylliform groups, whose common 
stalk can be followed into the fibril latt‘d layer. The author is 
thus enabk^l so far to confirm the observations of Kleinenl)erg on 
cells of apparently the same significance in Hydra, In Myrwikela^ 
however, these colls do not, as in Hydra, reach the surface. AVith 
the exception, apparently, of their condition in the transitory anna 
of the Actinula or locomotive embryo, they form everywhere a deep 
zone iiiteqiosed betnoen the niuscular layer and the superficial 
layer of the ectotlerm. This zone is designated by the- author as 
the Z07ie of cUivifimn tissue. Though it is in intimate association 
with the fibrillatt'd Jnyer, the author did not succeed in tracing a 
direct continuity of the individual fibrilljo with the processeB of 
the (^elJs (as described by Xleinenberg in Hydra). 

The author adopts, as a probable hypothesis, the views of 
Kleinenberg respecting the caudate (‘ells of Hydra, which he 
regards as representing a nervous system. While the deep layer of 
ectodermal cells in Myriothela would thus constitute a nervous 
layer, the superficial layer would represent an epidermis; and 
since recent researches justify us in regarding the ectoderm and 
endoderm of the (!!tt?lont/ei*ata as respectively representing in a 
permanent condition the upper and lower leaf of the blufitodertn 
in the development of the higher animals, we should thus find 
Myriothsla offering no exception to the general law, which derives 
both epidermic and nervous tissues from the upper leaf of the 
blastoderm. 

The structure of the temtacles is in the highest degree interesting. 
In their narrow sialk-like portion, the condition of the endodem 
departs widelj^ from that of this tissue in the tentadleB of other 
marine hydroids ; for it presents no trace of the septate disposition 
so well marked in these. It is, on the (‘ontrary, composed of A 
layer of small cells loaded with opaque granules and surrounditkg 
a continuous wide axile cavity. 

It is, however, in the terminal eapitulum of tho tentacle that 
the structure of these organs departs most widely from any thing 
that has as yet been recopiized in the tentacles of other hydroids. 
Here a very peculiar tissue is developed between the muscular 
layer and the proper ectoderm, wber© it tabes the place of the 
zone of claviform tissue. It forms a thick hemispherfeal cap Over 
the muscular lamella and endoderm of the tentacle, and is eexmpoied 
of closely applied exceedingly slender prisms, with their Inner ends 
resting on the muscular lamella, to which the prisms are perpen*^ 
dicular, the whole structure forcibly suggesting the rqd-Hke tissue 
associated with special sense-apparatus in higher ommals. It 
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appears to be but a modification of the tisaue which elsewhere 
forms the aone of olavifonn tissue. 

Extending in a radiating direction from the convex surface of 
this rod^^like tissue, towards the external surface af the tentacle, 
may be seen numerous firm filaments, each of which, making its 
way among cells of the ectoderm, terminates distally in a very 
delicate transparent oviform sac, which carries, near its distal 
end, a miimte styliform process. Within this sac, and completely 
filling it, is an oviform capsule with firm transparent wails, and 
having immersed in its clear refringent contents a cylindrical 
cord woiuid upon itself in two or three coils. Under pressure, 
the contained cord may be sometimes forced out through the 
smaller or distal end of the capsule. Notwithstanding the obvious 
resemblance of these bodies to thread-cells, tJtieir significance is, 
without doubt, something entirely different. Inde^ their re- 
semblance to the Pacinian bodies of Vertebrata is too strong to be 
overlooked. Their assemblage constitutes a zone parallel to the 
spherical surface of the capitulum, and lying at a slight distance 
within it. Though it is impossible to assign to them, wilh cer- 
tainty, their exact function, we feel compelled to regard the whole 
system, including tlie bacillar tissue to which their stalks can be 
traced (and whiem is only a locally modified portion of the nen^ous 
zone, or zone of claviform tissue), as an apparatus of sense. It 
w'ould almost seem to represent a form of sense-organ, in w^hich 
sight and touch show themselves in one of tlieir earliest phylogenetic 
stages, in which they have not yet become fully differentiated from 
one another. This is the only knowm instance of the existence in a 
bydroid trophosomo of any Ihing which may with fair reason be 
.reprded as a special apparatus of sense. 

The male and female sporosacs are borne by the same tropho- 
some. 

The generative elements, whether male or female, originate in a 
special cavity (gonogenetic chamber), which is formed in tbe sub- 
siance of the eudoderm of the sporosac. 

In the female, the primitive plasma becomes gradually differen- 
tiated into a multitude of cell-liko bodies having all the characters 
of true ova with their germinal vesicle and spot. They are en- 
tir^ destitute of enveloping membrane. 

These bodies next begin to coalesce with one another into 
numerous roundish masses of protoplasm, which develop over their 
surface minute pseudopodial retractile processes. 

The masses thus formed still further coalesce with one another ; 
and there results a single spheroidal plasma-mass, through which 
ore dispersed numerous small spherical vesicles, mostly provided 
with a nucleus. These vesicles appear to be nothing more than the 
nucleolated nuclei of the coalesc^ oviun-like cells. 

About the time of the completion of this last coalescence, the 
r^ulring plasma-mass, enveloped in on external, very delici^te, 
stijimkur^css mmbratte, is expelled, by the contraction of the spo- 
rcfflac* through an aperture formed by rupture in its summit^ 



300 


Miscellaneowt, 


Immediately after its expulsion, it is sewed, in a manner which 
forcibly suggests the supposed action of the Fallopian tube on "the 
mammalian ovum at the moment of its escape from the Graafian 
follicle, by the sucker-like extremities of certam remarkable bodies, 
to which the author gives the name of elagfpers, which are developed 
among the blastostyles, and resemble long filiform and very con- 
tractile tentacles. 

It is apparently now that fecundation is effected ; for the plasma 
becomes again resolved into a multitude of roundish masses. 
This phenomenon may bo regarded as representing the yelk- 
cleavage of an ordinary ovum. Keasons are assigned for believing 
that it is through the agency of the claspers that fecundation takes 

J )laee ; and the claspers are compared to the hectocotylus of Cephor 
opods, and to certain organs ny which fecundation is effected 
among the Alga>. 

I'he mulberry-like mass thus formed, surrounded by its struc- 
tureless membrane, which has now acquired considerable thickness 
and forms a firm capsule, continues to bo held in the grasp of the 
claspers during certam subsequent stages of its dcvolopment. An 
endoderm and ectoderm uith a true multicellular structure become 
^fierentiated, a central cavity is formed by excavation, and the 
germ becomes thus converted into a spheroidal non-ciliated Pia- 
nuJn. This, after acquiring certain external append^es, ultimately 
escapes, by the rupture of the capsule, as a free actinnloid embryo. 

The actinuloid, on its escape from its capsule, is provided not 
only udth the long arms alrewy noticed by Cocks and Alder, but 
with short scattered clavate tentacles. The short clavate tentacles 
become the permanent tentacles of the fully developed hydroid ; 
the long arms, on the other hand, are purely embryomo and transi- 
tory. 

l^e long embryonic arms originatG in the spheroidal Planula, 
They are formed by a true invagmation, and at first grow inwards 
into the body-cavity of the Planula, It is only just before the 
escape of the actinuloid from its capsule that they evaginate them- 
selves and become external. 

After enjoying its free existence for one or two da^, during 
which it moves about by the aid of its long arms, the embiyo 
fixes itself by its proximal end, the long arms gradually disappear, 
the short |)errnanpnt tentacles increase in numlNer, and Ae essentiai 
form of the adult is soon acquired. 


MISCELLANEOUS. 

On Pinaxia. By Eugab A. Smith, F.Z.S., Zoological ]}e])artlheiit, 
British Museum. 

This genus was formed by Mr. A, Adams (Proc. Zool. Soo. 1853,^ 
p. 186) for the reception of a little shell said to have been found 
at the Philippine Islands by Mr. Cuming, and desicribed under the 
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name ci P, c&rtmaia on the same page^ and dgnred in the * Genera 
of Recent HoEneoa’ by Messrs. H. and A. Adams on pL xvr, 
fig. 1. 

Mr. B. W. fl. Holdsworth has recently presented to the British 
Htuietun a series of sheUs which he had collected in Ceylon ; and 
among them are three specimens of Pinaxia^ two of which have the 
operculum preserved. It is homy, stained with pinkish colour, and 
of the usual form that obtains among the Pini^nncB, and thus 
shows that this genus has been rightly located by the above authors. 
The small transverse plaits on the columella (about six in number) 
aj^ear to exist only in the adult shell ; and the same remark applies 
to the dne lirations within the aperture. 

In a variety from the Sandwich Islands the coronation which 
edges the spire in the typical form is totally wanting, the general 
form is more bulbous, and the spiral lirations are but slightly raised. 
The deciduous epidermis is villose and of a pale olive colour. 

In 1839, in the ‘Zoology of Beechey’s Voyage,’ p. 114, Br. Gray 
described a shell from the Pacific Ocean under the name of Pyrula 
v^rsicohr. The description is excellent ; but by oversight or 
printer's error, the colour is stated to be ** bright crimon,^ which 
no doubt should have been hrig?it orange. The specimen from which 
the description was taken, although a large one, is not adult ; and 
consequently the character of the plaits on the columella is not 
mentioned. Taking these two circumstances into consideration, I 
think it wiU be advisable to adopt the more recent name coronaia. 

Perhaps this may be a fitting opportunity to acquaint concholo- 
gists that one of the last, and not least, of the innumerable acts of 
generosity of the late deeply lamented Br. Gray was the presentation 
by him to the British Museum of his private collection of shells. 
How valuable an acquisition to the National Collection this is will 
at once be acknowledged, os it comprises a large number of t^es 
of his i^eoies which were described many years ago in the Zoology 
of ‘Boeohey’s Voyage/ Griffith’s edition of Cuvier’s < Animal King- 
dam/ the ^Annals and Magasine of Natural History,’ the *Zoologi(^ 
Journal,’ the * Zoological M^ellany,’ Ac. A numbW of these species 
are but briefly characterized and unflgured ; so that in the present 
state of oon<^ologioal science it is almost impossible to recognize 
thenl, at least with any degree of eertainy, except by comparison 
With the actual types. Thus the value of the coHcotioa l^mes 
giWiAy eidiaiioed. 

Oa As gmmi Pkmomma of tho Emhryogmy of the NenierHam. 

By M. J. Basbois. 

Amongst the numerous obstacles which one encounters at each 
step in ftMandiw in ambryo^y, there ie none more serions th^n 
{MMeatod hy the of tiw larval fitrnui in the aame 

gwajp «F nnimal*. Thaaa dieergeneea, often very great in the flrat 
atagni «§ derelo^ent, merent ns from taking meae as a atartinf- 
in thn mptaeianon of the robenquant phenomena; ooaaa- 
dtm. S Mag. N. Hut. ^r. 4. Vol. xv. J1 
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quently any deduction drawn from the mode of development 
becomea impossible, and embryogeny (that powerful aid to anatomy) 
seems to foil entirely. 

It is therefore of the greatest importance to obtain a knowledge 
of the mutual relations which unite these different larval forms. 
It is thus that Fritz Muller has shown, by the embryogeny of Ptneus^ 
the bonds which unite the Nauplius and the 

Of all the groups which present tliis mode of complication, the 
Nemertians certainly show one of the most remarkable cases. Bide 
by side with the form IHUdium, which constitutes one of the most 
typical examples of genengenesis, numerous larvae occur, which, 
without any analogous phenomenon, pass directly to the adult state. 
On the one hand wo have a transparent animal furnished with 
elegant extensions and ciliated bands, which the older observers very 
naturally compared to tho well-known larvae of the Echinoderms. 
From this first sketch originates, by internal budding, the fhture 
NemerUSy which, as soon as it is fornjed, quits its nurse to live an 
independent life. On the other hand, again, we see a small ciliated 
very simple larva issue from the egg, a simple oval body, differing 
but little in appearance from tho egg which gave it birth (the larva 
of Desor), and which, without any other perceptible phenomenon 
except a mere differentiation of tissues, is gradually transformed 
into a complete Neniertes, 

During a residence of several months last summer at the Zoolo* 
gical Laboratory of Wimereux, directed by Professor Qiard, I was 
enabled to study this question in a connected manner ; and it is the 
results of my researches on this subject that I have the honour of 
communicating to the Academy. 

Together with a great number of unimportant fiinns of the larv» 
of Desor, which reach their complete development gradually with^ 
out presenting any abnormal phenomenon, I had the good fortune 
to meet with some forms of great interest, which, besides a gnagt 
number of very instructive facts, have furnished me with the 
transition term between the two modes of development, so different 
in appearance, the Piltdium and the larva of Desor. 

Among aU the species which I have observed, the most remarkable 
is without question a species very common at Wimereux, and whidi 
I have been able to follow in a very detailed manner in all thn 
phases of its evolution, namely Nemertes communis (Van Bened.). 
Although reproducing in its development all the essential peculi- 
arities which characterize the Pilidium, this species presents a very 
marked approach towards the simpler states, and offers inoontestabm 
analogies to the larva of Desor. 

I reserve for a more extended memoir the details relating to the 
very curious processes which give origin to the tsarious systema of 
organs of the Nemertians ; I only desire now to coll attention to m 
main point, the passage from the Pilidium to the larva of Desor, 

It is known, from the recent researches of KowaleViAy and 
Metschnikoff, that in the NemsrUs with a Pilidium the spheres of 
segmentation of the egg arrange themselves very early radiately 
around a central cavity, which is at first very small ; this latter 
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enlarges capidly and drives all the oells towards the periphery, so as 
to constitute a superficial membrane. There is thus produced a 
dosed vesicle, with the wall formed of a single sories of cells 
ioBphmra). This vesicle becomes invaginated and gives origin to a 
double* walled sac ( Oastrula) j it is at this stage that hatching takes 
place. The Oastrula breaks through the vitelline membrane and 
begins to swim freely in the liquid. Then commences an interruption 
in tho development, during which the larva, adapting itself to pelagic 
life, acquires all tho different peculiarities characteristic of the Pili- 
dium. It is only after this interruption, corresponding to the duration 
of independent life, that the development commences which is to lead 
to the formation of tho Nemertes, There is here, evidently, an 
exaggeration of a larval state followed by a return to tho type. 

To form the Nemertes ffrom tho PHidium]^ four little invaginations 
take place at the expense of the exoderm ; these detach themselves 
and produce four vesicles which fall into the cavity of the body of the 
PUidium, where they become flattened and are transformed into hollow 
disks, formed of a thin external lamella turned towards the exoderm, 
and a thick internal lamella turned towards the endoderm. These 
four disks soon meet, surrounding the intestine, join together, and 
coalesce, and thus form a double membrane around the intestiue : 
the inner membrane, formed by the junction of the inner lamoUse of 
tho disks, will become the skin of the Nemertes ; tho outer one, formed 
by tho coalescence of the external lamellco, will constitute a provisional 
membrane, the amnios, which will disappear at the same time as the 
skin of tho Pilidium to set the Nemertes at liberty. 

Without being actually identical, the resemblance of the develop* 
mont of our Nemertes to that which we have just indicated is great 
enough to exclude all confusion between the two forms described. 
As before, the first stages of development are characterized by the 
presence of a blastosphere which becomes invaginated to give origin 
to a Oastrula, In tho same way, the formation of the Nemertes 
is accomplished, in geueiul, by means of tho envelopment of the 
intestine by large discoidal lamellm, which become confluent and 
unite by their e^es to constitute the skin of tho Nemertes, Finally, 
the primitive exoderm is destroyed, and the tnimal formed in its 
interior is set at liberty. But there the analogy stops. Our 
NemerUs^ in femt, presents some important poculiaritios which 
remove it £rom the Pilidium to bring it nearer tha larva of Desor. 
We have, in the first place, the absence of pelagic life and of the 
hiterraption of the development which results from it. Here all 
the development is performed, from beginning to end, in the interior 
of dke egg» end the animal which issues from it has already acquired 
the ohazactexistic form of the Nemertes. Besides this fundamental 
filiot, we see abo that there is an evident simplification of the 
emhryogeny and a gradual progress towards the extreme oonden* 
sation which is observed in the larva of Besor. The stage which 
ooiife^lMmds to the Pilidium has already lost all the different 
oham^ristic appendages which result from life in a free state, and 
is rs<|hieed to a simple Oastrula covered with fine vibratile cilia. 

21 » 
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we cm prove the difiappearanoo of one of the two embzyonio 
membranee, the amnioA. The disks which surround the digestive 
tube are not here composed of hollow sacs, but of solid lamell® ; up 
that a single ipembrane, the skin of the Nemertes, results from their 
union* In a word, we see manifested under our eyes a remarkable 
tendency to the suppression of the exaggeration of the larval state 
which constitutes the Pilidium^ and to a return to the direct mode 
of development. 

Here, then, we have, by the side of a development very like that of 
the Pdidium^ a very great simplification and an evident condensation 
of the embryogeny. One step further and we arrive at the extreme 
condensation which is observed in the larv© of Dosor. We have 
therefore before us an intermediate stage between the Pilidium and 
the larva of Desor ; and this result seems to be of incontestable 
importance. It enables us to correlate the two widely different 
forms of the embryos of the Nemertians, and shows us that the 
mutual relations which exist between them are analogous to those 
which Fnta Muller has informed us exist between the Nauplita and 
the ZoM, like the Nauplius, the Pilidium is the primitive form ; 
and the larva of Dosor represents a condensed form derived from the 
former by the abbreviation of the embryogeny. — Comptes liendu$, 
January 25, 1876, pp. 270-273. 

On the Reproductive Orgam of ihe EeU, By M. Stbbxi, 

In 1872 two memoirs appeared almost simultaneously by Italian 
authors, who announced that they had discovered that the eels are 
hermaphrodites. The agreement in general results was certainly 
adapted to inspire some confidence ; but, on the other hand, ocm- 
siderable divergences in the descriptions of the organs showed that 
the question was far from being completely cleared up. These 
differences might arise firom errors of observation ; or they might be 
ascribed to di^rences of organisation due to the species, age, or sex 
of the fishes examined. 

According to M. Syrski all that relates to the male organs in these 
two memoirs is completely erroneous, and the eels are not henna* 
phrodites at all ; MM. Balsamo<€rivelli and Maggi wore the sub- 
jects of an illusion when they thought they had ascertained the 
presence of spermatosoids ; the organs regarded by them os the 
testes are nothing more than &tty b^ies. 

Notwithstanding the assertions of the preceding authors, au>d the 
gap which exists in the researches of M. Spski, the jmhabilitiet 
seem to be entirely in favour of the unisexuaUty of the eels. 

In these fishes the males are smaller than the females. Bigh^ 
six individuals, 218-430 miLfims. in length, examined 
proved to be males ; and ninety others, 275-1050 inuUmA long, 
were females. The previous observers having preferred ox am i a ilig 
large individuals, had only females under their inspection. 

The testes appear as nearly symmetrical p^ed orgoi:^* Ud the 
form of long ribbons, attach^, like the ovaries, slocg the 4erset 
wall of the abdominal cavity. That of the right tide eome&eneei a 
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little further forward, aad terminatos not quite so far back as that 
of the left side, as is also the case with the ovaries. Both have at 
their posterior part a sort of prolongation {pars reeurr€m\ which 
turns forward. Thoir hyaline aspect and their dimensions ^ve 
them a great resemblance to the incompletely developed ovaries; 
but with a little attention it is seen that they have not tlie same 
structure as the female organs, but form two simple longitudinal 
series of lobules of regular form. Of these lobules there are about 
48*-50 in each testis ; they are compressed and shorter at tlioir base 
than at their free margin, which is broadly rounded, so that they 
slightly cover each other. The ovaries are suspended from simple 
ribbons formed by the peritoneum, whilst each of the testes adheres 
to the walls of a longitudinal canal (the deferent d'lict). Each 
canal terminates cmcally in front, and ends posteriorly in a triangular 
sac (bursa seminaHs) applied against the lateral walls of the urinary 
bladder. The sac of one side is in communication with that of the 
other by a transverse fissure (Jissura recto -vesiatl is) which occui-s 
between the rectum and the neck of the urinary bladder. This 
fissure also leads from the two sacs into a pit (fovea rectO’^esicalis) 
which is continued into the genital pore. The genital pore itself 
does not open directly outwards, but into tbo urethra. 

In the female there are neither canals nor sacs ; hut the genital 
pore also opens into the urethra. 

The stroma of the testis is much more resistant than that of the 
ovary. Each lobe is formed of oompartraents about 0*06 millim. in 
diameter, filled with isolated nuclei, aggregations of nuclei, and cells. 

The principal arguments which the author brings forward in 
favour of his new interpretation of the reproductive apparatus of the 
eels are as follows : — 

1. The organs which he regards as testes occupy the same rela- 
tive position as the ovaries, but difier from the latter in form and 
structure. 

2. The ducts which are in close connexion with them, and open 
into tho genital pore, cannot he any thing but the deferent ducts and 
the vesiculcB seminales, 

8. The ducts, vesiculcs, and the genital pore open in proportion as 
the testes are developed— a oourso of things which is the same as 
that observed with regard to the female genital pore relatively to the 
deyel^ment of the ovaries. 

4. The lobate organs resemble, especially in structure, the testes 
of the fishes allied to the eels, 

6, The eels which possess these organs are destitute of any other 
formation that could be regarded as a reproductive organ 

this collection of facts appears quite conclusive. It now only 
remains to discover the spermatozoids, wldch M. Syrski has not been 
able to find in the small eels. This gap in the evidence is of con- 
siderable importonoo } and it is to be hoped that it mav soon be 
§ { \\fiA .-^ittungsh6ru dsr Ahad. dsr mss. m Wim^ 

band Ixix. April 1874; Bihh Unw. February 16, 1876, 
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Rmiion of the Nematoids of the Oulf of Marseilles. 

By M. A. F. Makiow. 

The recent note by M. Yillot on the peripheral nervous system 
of the Nematoids determines me to defer no longer some reotifleations 
which I intended for a general memoir on the mode of distribution 
of the marine animals of the gulf of Marseilles. M. Yillot indicates 
in the hypodermal layer of the oceanic Nematoids a remarkable ner- 
vous network identical with that which he has described in Gordius. 
This interesting publication greatly modihes the notions that we had 
as to the sensory apparatus of these little worms. It is only neces- 
sary to glance through Bastian^s important memoirs (Phil. Trans. 
1806, p. 665, and Trans. Linn. Soc. 1865, part 2, p. 83) in order to 
see how unsettled this question remained. 1 hope to resume this 
anatomical investigation upon the species of the Etang de Borre, and 
to profit by the statements of M. Yillot. It is desirable to determine 
exactly the nature of that oesophageal ring thatBastian refers to the 
glandular system. The rectifications that I shall now present relate 
solely to the systematic arrangement of the spooieB of the shores of 
Marseilles. 

The groups that I formerly proposed correspond exactly with 
those established by Bastion. My genera Amphistenus^ Stenolaimus^ 
Heterocephalus^ Thoracostorm^ and Bnoplostotm are synonymous 
with his genera Sympheostoma, Antieoma, Phanoderma^ Lfptoso- 
meUtm, and Emplus. It is difficult to compare the species mth a 
transversely striated cuticle. I recognize in Wtian’s figures various 
tegumentary adornments that I have observed on the Nematoids 
of Marseilles ; but the buccal and penial armatures ap^ar to diffisr 
completely, although their details are not always very msUnoUy re- 
presented. The genera Lasiomittuty Eurystomay Neeticonema, Bhab^ 
ilofjodei'may and Acanthopharynx xsxsLy therefore be retained. I may 
add that Symplocostonia lonyicollis, Bast., is probably the same worm 
that 1 have called Amphistenus agilisy and which does not differ 
from the Enoplus tenuicollia of Kb^ith. In the same way Jffetero- 
cephalus latiemis. Mar., is identical with Phanoderma Oocksi, Bast., 
the supplementaiy penial plate of which is not represented in the 
plates of the monograph of the Anguillulidm. 

To the same species I do not hesitate to refer the Enoplus tiAer- 
culatm of Eberth. Bastian gives new characters for the genus 
Enoplus of Dujardin, from which he excludes the freshwater worms. 
The group thus limited corresponds to my genus Bnoplo^toma, 
Enophstorm hirtum of Marseilles is the same as Enoplus communis. 
Bast., of the English coasts. It is impossible to septate from lidi 
species Enoplus maorophihalmus, Ebeith, E. Dufmrdimiy Bast.| and 
E. pigmentosusy Bast. Lastly Thoracostoma se^inodon, Mar.« is syno- 
nymous with L^tosomatwm figuratumy Bast 

It is evident to me that many Nematoids iidiabit both the 
ocean and the Meffiterranean. The four speoies just died (Nym- 
ploeostovm longicolUsy Phanoderma Coekuy Enoplus oommuais, and 
Leptosomatum Jiguratwn)^ observed Ihy Bastian on the shores ^the 
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British Isles, are very oommon in the gulf of Marseilles. They 
live among the seaweeds of the shore, and even resist the im- 
pure waters of the harbour of Arenc. 

This great geographical extension is still more surprising in re- 
spect of the freshwater Nematoids. In ‘the pools of La Torse, in the 
neighbourhood of Aix in Provence, I obtained Dorylaimm stagnalin^ 
Duj., and TrUohm pdlmidus^ Bast., of the English ponds. Probably 
M. Villot will find in Brittany most of the species indicated in the 
Mediterranean. The imperfection of some of Bastian’s figures does 
not enable me, in the case of several worms, to propose an iden*- 
tification which nevertheless may be foreseen . — OompteM Eendxts^ 
February 22, 1876, p. 499. 

On a new Order of Eocene Mammals. By Prof. 0. C. Marsh. 

At the last meeting of the Connecticut Academy, Feb. 17th, 
Prof. 0, C. Marsh made a communication on a now onier of Eocene 
mammals, for which he proposed the name “ Tillodontia.’’ These 
animals are among the most remarkable yet discovered in American 
strata, and seem to combine characters of several distinct groups, 
vis. Carnivores, Ungulates, and Rodents. In Tilloihsriumj Marsh, 
the type of the order, the skull has the same general form as in the 
bears, but in its structure resembles that of Ungulates. The molar 
teeth are of the Ungulate type ; tlio canines arc small ; and in each 
jaw there is a pair of large s<ialpriform incisors faced with enamel, 
and growing from persistent pulps, as in Rodents. The adult denti- 
tion is as follows ; — incisors ^ ; canines | ; prcmolars § ; molars 
The articulatiou of the lower jaw with the skull corresponds to 
that in Ungulates. The posterior nares open behind the last upper 
molars. The brain was small, and somewhat convoluted. The 
skeleton most resembles tlmt of Carnivores, especially the UrsidsB; 
but the scaphoid and lunar bones are not united, and there is a third 
trochanter on the femur. The radius and ulna, and the tibia and 
fibula are distinct. The feet are plantigrade; and each had five 
digits, all terminated with long, oomproased, and pointed ungual 
phalanges, somewhat similar to those in the bears. The other 
genera of this order are less known ; but all apparently had the 
same general characters. There are two distinct families : — Tillo- 
in which the large incisors grew from persistent pulps, 
while the molars have roots ; and the StylinodonUdm^ in which all 
the teeth are rootless. Some of the animals of this group were as 
large as a tapir. With ffyrax, or the Toxodontia, the present order 
appears to have no near affinities. — SiUiman^s American Journal^ 
March 1876. 

On the Mediterranean Species of ike Genus Eosyllis. 

By M. A. F. MARtoir. 

I hlive lately indicated, under the name of EusylUs lamdUgera^ 
an aunelide of the Quif of MarseillcB, belonging to the remarkable 
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gratis establkhed by Ualtngren for som« SyUidianf hom Spitibor- 
gen. I hate eifioe been able to examine seteral individuals of the 
species, and I have constantly recognized the existonoe oi a lamel- 
lar drat ventral cirrus, which acquires a great development and 
contrasts with the homologofis organs of the following segments. 
The hooks of the composite set® are all very long end of a peculiar 
form. I am now able to appreciate better these differential oharao- 
ters, as 1 have before me other specimens of EmyUii very distinct 
from the former, and which cannot be separated from EmyllU mom-- 
lieormSf Malmg. ; these come from the deep coralligcnous regions. 

These Annelides attain a length of 10 millims., and possess 50 seti- 
gerous segments. Tlie cephalic lobe is deeply set in the buccal ring, 
which advances above it, forming a small dorsal gibbosity. We observe 
two pairs of principal eye-spots, anda supplementary pair of small eyes 
placed at the base of the outer antennro. All the appendages are 
irregularly articulated ; the first dorsal cirrus attains a consider- 
able length, and is often rolled up in the manner of the organs of 
AvA(^ytm. The two palpi are greatly developed, and soldei^d to- 
gether at their base. The pedal mamiD® are all very prominent, 
and bear pinniform ventral cirri. The ventral cirrus of the first 
segment, however, is always smaller than those of the following 
segments, whilst we find a contrary arrangement in EuByllis lameU 
liyem. The trunk occupies the first five aconites ; the denticles with 
which its aperture ia armed seem to be much larger than those of 
Eusyllis lamelUfj^ra, The proven trioulus is succeeded by a colour- 
less region furnished with T-shaped glands ; and the intestine pre- 
simts no very deep constrictions. 

All these characters agree with Halmgren’s figures and descrip- 
tion. Each foot is supported by a strong hooked acicula. The 
composite set® bear rather short bidentate hooks, identical with 
those of Eusyllis moniUcomis from Spitzbergen ; but in the midst of 
them I find a slender recurved stem, terminated by tWo little points. 
This organ exists in all the feet ; it is quite independent of the 
dorsal filiform set® which appear at the time of sexual maturity. 

From these observations it appears that the genus Eustyllw is re- 
presented on the shores of the Mediterranean by two very distinct 
forms. One is perhaps peculiar to the Mediterranean ; it has not 
yet been indicate in any other sea. The other, on the contrary, 
belongs to a typo which is diffused even into the Arctic regions. 
It is evident that it only requires carcfhl investigation to increase 
the number of species common to the Mediterranean and the ooean, 
I have ascertained that the HormdlcB of the shores of Provence do 
not differ from those of the English Channel and of the Boandina^ 
vian coasts ; and the Psamathe cirrata of Saiut-Yaast exists in iim 
coralligcnous gravels of Montredon. Wo cannot, therefore, ovet- 
look the bonds which unite the Mediterranean and oceanio fbunas, 
although the autonomy of these faunas is nevortbdees indlspulabls^ 
— Comjotes Mendtis, February 22, 1876, p, 498. 
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XXXVIII. — On the Articular Bom and supped Vomerine 
Teeth ^Ctenodus obliqutts ; and on Palseoniscns Ilancocki, 
n,ep.jfrom the Low Main, Nevoeham, Northumherland. By 
Thomas Atthev 

[Plate XIX. ] 

Ctenodua obliqmu. 

In a communication made by my late friend Mr. Albany 
Hancock and myself to the ‘ Annals and Magazine of Natural 
History,’ ser. 4. vol. vii. p. 190, we pointed out the close 
relationship that exists between the mandible of Ctenodua and 
that of the recent Oerafodva, and showed that the upper outer 
border of the dental plate of Ctenodua is unsupported. At 
die date of that communication the articular bone of Ctenodua 
hod not been identided as such. 

For a good many years 1 |iad occasionally obtained from 
the Mack stone overlyiim the Low<Main seam of coal at 
jfetrsbam, near Blyth, Northumberland, an angular Iwne 
ItattMinted with the cranial bones of Ctenodua, but could not 
ittial» out to what precise part of the head it might belong, 
tutliL about three years ago, when Sir Philip Egerton kindly 
sent me for examination two palatal teeth and a mandible of 
llm recent fish Ceratodua Faraterij brought from Queensland, 
Anstralia. A glance at the specnnens showed that the bone 
reflecting whicn I was in doubt was the articular ]^ne of 
Aim. ® Moff. N. Hiat, Ser. 4. Vol xv. 22 
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Mr. T. Atthejr on Ctcmodua obliqmw. 

Ctenodus, corresponding exactly as it did in conformation to 
the articular bone of the recent Ceraiodtts. 

Last year (1874) I was fortunate enough to find, also at 
Newsham, two fine specimens of Ctenodm obUqutM with this 
very articular bone tn situ ; and one of these is figured on 
Plate XIX. figs. 1 and 2. 

The bones differ in size^ being from | of an inch to 
4 inches in length. The inner side of the mandible is 
formed by the raraus or body of the jaw surmounted by the 
teeth 2 and these at their upper margins are turned outwards 
and nattened, and project towards the upper border of the 
articular or external piece. The narrow elongated space left 
between the two bones of the fossil at this part would neces- 
sarily in the fresh state be filled with connective cartilage and 
ligament, just as the corresponding space is in the recent 
Veratodus Forsteri, 

The articular bone of Ctenodus is of about the same length 
as the inner plate or ramus which bears the teeth, slightly 
convex on the outer surface, and marked hy five or six aper-* 
tures for vessels ; it is pointed upwards in front like the prow 
of a boat. Its posterior border presents two scallops, ike 
upper somewhat larger than the lower, which extends to the 
posteriorly projecting point of the lower border, which is 
convex ; the upper scallop ends at a rounded projection, which 
separates it from the upper border. This border presents two 
shallow concavities, the anterior occupying the greater part of 
the border j the posterior has a projection on its inner side, 
somewhat in the form of a bra^et, for the support of the 
teeth of the inner plate or ramus. 

On a thin slab of shale from Newsham in my possessioii, 
and which measures 5 by 3i inches, arc seen imbedded one 
rib, several bones of the head, fragments of scales, and what 
I take to be right and left vomerine teeth of one of 

which is figured on Plate XIX^ fig. 4. The teeth are of 
an inch brood, and thick at the beee — ^their outer surieoea 
being slightly convex and their inner slightly ooncava, 
two surfaces converging from^^the base to the thin, conirex, 
serrated or tootlied margin, which is ^ of an inch long^ Tim 
microscopic structure of these teeth corresponds exactly ir% 
that of tne maxillary teeth of Gtmodm. 

I possess about a dozen other specimens believed to be 
vomerine teeth of Ctenodus^ in close proximity on fhe il#ie 
slabs to the bones of the he^ and teetn of Otemdm ^ ; SQini Cf 
these are a little larger, others a little smaller, fhan tihe tivo 
above described. 
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Palmnucu$ llancockiy sp. 

This elegant little fossil fish I have ventured to name after 
my late lamented friend Mr. Albany Hancock* 

It measures from 2^ to 3j|| inches in length, and its depth 
immediately behind the pectoral fin oi an inch ; this is 
maintained as far as the ventral fin, beyond which it diminishes 
towards the tail : the body is therefore long and slender* The 
fins are small ; the articulations of each of the rays of the 
pectoral are very distant, those of the ventral, anal, and dorsal 
less so; the rays of the ventral, anal, and dorsal are more slender 
than those of the pectoral. So far as can be made out, the tail 
is delicate, the upper lobe somewhat longer than the lower. 
There are two conspicuous rows of scales on the side of the 
ventral part of the body near the margin : these scales are twice 
as high as they are wide ; their external surface is smootli, and 
their posterior margin finely serrated. The other scales are 
only i^ut half the sise of the above mentioned, and of rhom- 
boidal form. The head, in length, is about the sixth part of 
the body. The teeth are very minute, and of two sizes (larger 
and smaller), sharp-pointed, and set closely in the jaw. The 
mouth is large ; trie maxillee and mandibles and the bones of 
the upper surface of the skull are covercwl externally with a 
delicately sculptured and shining pattern of convolute^l ridges 
and grooves, the former of which are flatteneci The oper- 
culum is large and smooth, the suboperculum less. Eight 
branchiostegal rays exist, and project beyond the line of the 
mandible, the one next to the pectoral fin being by far the 
largest. The lower border of the mandible is furnished with 
a row of projecting points, continuations of the ridges on the 
side of the mandible. 

The above characters so clearly separate P. Uaneocki from 
Cither PalcBonisd that I am in doubt whether or not it should 
be ranked as a member of the genus ; but I have given the 
nmtie PatfBonucus to it provisionally, in order to bring the 
to the notice of palmontologists. It is from the North- 
umberland Coal-measures, and has been found in the black 
i&ale of the Low Main at Newsham, Cramlington, and 
Klenton. 


Not®.— -I take the present opportunity of correcting twq 
errors into which Hr. Miall appears to have unconsciously 
fjdimi* Fvmty in his paper in the ^ Journal ’ of the Geological 
Society for December 1«74, he says A restoration of tbe 
palate of CUnodm crfstahns forms cue of the illustratidns of 
Messrs. Hancock and Atthey’s series of papers on the Fishes 

22 ^ 
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and Labyrinthodonte of the NorthumherlaJid coal-field^” Now 
the ilkstmtion here referred to i« not k reatoration of the jMikte 
of C. criatatut, Agassiz, but of that of 0. tubereuHaitUf nobis. 
Secondly, he states that we describe the U|>per surface of the 
tooth of (7. m'alaius as convex, whereas m reality we state 
that it is “ somewhat hollowed or concave.” Our paper noticed 
by Mr. Miall was published in the ‘ Nat, Hist, Trans, of North- 
umberland and Durham,’ vol. iii. p. 61 , the illustration referred 
to in vol. iv. pi. 14. 

EXPLANATR)N OF PLATE XIX. 

1, Outside view of ri(?ht mandible of Ctetiodm nat size. 

2, Uipht inaudible, from aboT e ; o, articular piece : «/, dental 

plate; /f, H\inpln8i8 of jnw. 

3, Left pter^f^o-palatino Ik)ijo, with dental plate attached, of Ctmo* 

dm ohh^ttm^ nnt. siise : t7, anterior end ; pt, pterygoid border ; 
p, palatine border; symphysis; rough aurfiicc for articula- 
tion with the Hphenoid bone. 

J*lig 4 Vomerine tooth of nat. size : n, front, hy side, <?, back 

view, 


XXXIX - — Nairn an some Young Stages o/* Umbel lularia^ and 
an its Geo^aphical Distribution, By R. v. WlLLEMOES^ 
SuiiM, Ph.l)., Naturalist to the ^Challeiiger ’ Expedition, 

[riato XVITI.A.] 

Since Umbelltdaria was rediscovered by the SM’edieli £xpe-- 
dition to Greenland, the attention of zoologists has been 
^ciallv drawn to it by a paj^jr, with excellent plates, by 
T. Lindahl*, who himself brought it down fi*om the Atetic 
regions. Another note has been published by Prof. Kdllikert 
on specimens of Umhellularia which w ere brought up during 
H.M.S. ^Challenger^s ’ cruise in the Atlantic, and sent to him 
for description by the hydrographer. Both authors were kbid 
enough to send us their papers : and as in the mean time we 
got a good many more Umhelmarim^ and even young staged 
of them, I thinx a few notes on the geographiciu distrib^cNt 
of the genus as far as it is now known to ns will be welcome 
to zoologists, as also will a few figups of Ihe earliest stages 
which we brought up in the Antarctic Ocean. 

• Pennatuiidshigtet TJmhdkda,^ Kongl Svenska AkadsMees 
Handling, Bandet xUrko. 3, FeSTw, 1874. ^ "Wrowuf 

t * Usher den Bau und die systematiaehe SteUnnaderGsttuna VnAeb- 
ltdariai Wurzburg, 2. Mai, 1874. 



Geogn^kioal JUistribution of UmbeUaluria. 3lS 

UuMkihiria TkomtonUf Ksll., was found in the Atlantic 
three times : — 

1. Between Gape St. Vincent and Madeira, in lat. 35° 20' N., 
long. 134)° W., at a depth of 2125 fathoms. The speci- 
men is the largret that has been found : length, according to 
Khlliker, 89*5 centims. 

2. 800 miles to the eastwardof St. Paul’s rocks, lat. 1° 47' N., 
long. 24° 26' W., at a depth of 1850 fathoms. This is the 
smmler specimen which was sent to Prof. Kdlliker, who says 
it has a length of 27 centims. 

3. On the coast of Brazil, off the month of the San Fran- 
cisco river, lat. 10° 11' S., long. 36° 22' W., in 1600 fathoms. 
A half-grown specimen. 

In the Antarctic sea we brought up five times different 
stages of an UmbeUularia which is very much like the 
AtUmtic species; but whether it is the same or not could 
not be decided, as the smeimens of the latter had already 
been sent to Europe. The Antarctic species was found in 
tl»e following localities : — 

1. Halfway between Prince Edward’s and Crozet Islands, 
lat. 46° 46' 8., long. 45° 31' E., at a depth of 1375 fatlioms. 
A half-grown specimen. 

2. 84 miles to the westward of Ilog Island (Crozets), lat. 
46° 16' S., long. 48° 27' £., at a depth of 1600 fathoms. A 
full-grown specimen of nearly the same size as the first one 
found in the Atlantic. 

3. Near the ice-barrier, lat. 62° 26' S., long. 95° 44' E., at 
a depth of 1975 fathoms. Several very smml and middle- 
sized specimens, some of which will be described hereafter. 

4. On our way from the iee-barrier to the north, lat 6.3° 
55' S., long. 108° 35' E., at a depth of 1950 fathoms. Ratlier 
small specimens. 

5. South of Australia, lat. 42° 42* S., long. 34° 10' E., at a 
dep^ of 2600 fathoms. Middle-sized specimens. 

We also found an UmheUularia in tlie Pacific^ at a depth of 
2440 fathoms, to the south-west of the Louisiade archipelago, 
where two sp^mens were brought up, which veiy likely are 
differont fix>m all those which we got before, as the polyps 
i^meaied to be more fiattmed, wider, and shorter. 

Paring our cruise through the Malayan archipelago none 
of these Fmmatulids came up. 

According to those data, UmbeUularia was never found by 
^ < Challenger ’ in such comparatively shallow water as that 
in which it fias been obtained off the coasts of Greenland. 
In the neighbourhood of tiie Antarctic islands it was often 
fotand in very deep, never in shallow water. 
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The following ia a Hat of all the depths from which Umbels 
lularia has been brought up : — 

1. Off the coasts of Greenland : 236 fathoms {Adnans)^ 
410 and 122 fathoms {Lindahl). 

2. In the Atlantic : 1600^ 1800, and 2150 fathoms. 

3. In the Antarctic sea : 1375, 1600, 1976, 1950, and 2600 
fathoms. 

In the Pacific in 2440 fathoms. 

The ^eatest denth at which this Expedition procured Urn-- 
bellulana is accoraingly 2600 fathoms^ the least 1375 fathoms. 
It is usually associatea with such decidedly deep-sea animals 
as Ophtoglypha^ Brisinm^ Ihurtalesia^ Ananchytids, Munop** 
side, Petahphthalmua^ Unaihophmma^ MacrumSy &c. 

After these remarks on its geographical distribution as far 
as it is known to us at the present moment, I shall proceed to 
give a few details on its young stages, which were found at 
station no. 3 in the Antarctic sea, and which show, better than 
the full-grown specimens of Lindahl and Kslliker, the very 
marked bilateral symmetry of the poly{)ary and the order in 
which the polypes succeed each other. 

Lindahl nas given, on page 8 of his paper, an ideal sketch 
of what he tbinks to liave the successive appearance of 
the polypes on the polypary. According to him, the oldest or 
terminal polyp (t in his and in my figures) remains during the 
first five stages at the top, above the others. Then only the 
lateral polypes (i. and ii.) cometbrth,andtwoof them advance 
to the top, while the tm'minal one is removed towards the 
centre. 

In the Greenland s{)ecies of Umbelluhria this may be 
perfectly correct, but in the Antarctic species, of whim We 
actually got the young stages, the mode of growth is a little 
different, lliiswillbeconfirniedby aglanceatmy firiues. Ibe 
smallest specimen (PI. XVI II. A. fig. 1), having omy a length 
of 41 millims., shows clearly that here also a terminal polype (t), 
which is 2 millims. longer than the lateiwl <mee^ has fierst made 
its appearance. The lateral ones have come out a Utile lataTi 
but both at the same time, not the right one eaidier than ibe 
left, as is supposed in LinoaM’s diagrammatic figures. The 
same stage is represented by a larger sjMoinieii (%• 3), length 
100 millims., in which the termixm peuype is sblfthe 
but in which the lateral ones are already nearly of dm same 
size. The i*eason why in this large specimen there are 
three polypes, while a much smaller one now to be doseribed 
has already four, is jwobably want of food. 

The first change which takes place is the coming out of 





Young Stages oj^ Uwbellularia. 

auotk^ tormiiial polype, wkich is effected by the first polype 
(hitherto at the top) oemg removed a little towards one side ; 
and we now get an arrangement (fig. 4) in which there is a 
polype close to the top on each side of the end of the rachis. 
or they both grow out at right angles from the latter ; ma 
the polypaiy now, as in fig. 2, presents a perfectly symmetrical 
arrangement, viz. two polypes on one side and two on the 
other. 

The end of the rachis is clearly visible in fig. 1, which has 
been drawn from a specimen made transparent j and it is in- 
dicated by a knob in fig. 2. J^icula wore not visible in fig. 1 . 
Zooida arc first to lie seen on the ventral side of fig. 2, ana so 
they are in fig. 3 ; in tlie largest of the specimens here figured 
they cover the ventral side of fig. 4 a, but leave free a middle 
line on tlm dorsal end of the same. 

The mode of growth of the polypes in this Antarctic 
Umbellularta is therefore, so far as our stiecimens show, as 
follows : — 

1 . The terminal polvjKi comes out (^fig. 1). 

2* The terminal polype grows, and two lateral ones come 
out (figs. 1 and 3). 

8. Ine terminal polype loses its place by another one coming 
out, and is removed towards the side (figs. 2 and 4). There 
are now on each side a terminal and a lateral polype (according 
to Lindahrs nomenclature). 

4. A fifth polype is coming out in the centre of the poly- 
paiy (fig. 2 i, ni.) ; and the rest of the polypes very ukely 
come out below the first two lateral ones. 

In the earliest stage there are neither spicula nor zooids ; the 
latter, when they have come out, leave aline free on the dorsal 
aide of the polypaiy. 

H.M.8. * Challenger/ 

Manilla, Januaiy 1876. 


EXPLAJNATION OF PLATE XVIU. A. 


All the fimiree give the natural sixe of the polypea. In fig. 1 the 
ihecliia hiw mu put in m seen by a low ma^fyingwpower. Letters 
the Sfune in all the figures r « terminal polypesj i. and iLm leteial 
l^|)f[peai 3n:.M third lateral or fifth polype ; zwsooids. 


1-4. Toiutg steges of UmhelkdnriaB^,?, found near filie antarctic 
^ ice-bwBw, lat. 02®20' S., long. 44^ E., in a depth of im 

1. Ftem the vetttial ride* Length 41 millims. 

from Ihe ventml ride; 2d, from the dorsal side* Length 
miUims* ; of jplypm 7-84 rnilUme. 

J%. 8. From the ventral side. Length 100 mulims., of polypep 11 millims. 
4 Of from the ventral ride ; 4 d, from the dorsal side. Lfuigth 
ndllims., of polypes Id millims. 



$16 Prof. M^Coy on a new Speciee of Trigoma. * 

XL.— On a third new Tertiary Spedea ^Trigonia. By 
¥mx>mtCK M^Cor, Professor of Natural ficieuce in the 
University of Melbourne. 

[Plate XVIII. B.] 

To Ou Editors of Hu Annah and Magazine of Natural JOatory, 
Gentlemen, 

The genuB Trigoma has furnished an extraordinary apparent 
exception to the usual distribution of genera in time, according 
to which a genus living in the older periods of the world^s 
history, and becoming extinct during a subsequent geological 
pcricxf, is not found to reappear at a still more recent epoch. 
iVigotna abounding in the whole of the Mesozoic periods from 
the’ Lias to the Chalk, represented by many species, seemed 
suddenly to become extinct with the commencement of the 
Eocene Tertiary period, and, being absent in all known Ter- 
tiary foi-mations, seemed to reappear in the present seas of 
Australia ; and as none of the well-searched Tertianr deposits 
of Europe or America showed any trace of such shells, a well- 
defined case of exception to the anove-mentioned rule seemed 
established, until some years ago I described two species, 
distinct from the living ones^ found in the Tertiary formations 
near Melbourne with Atuna^ Carckarodon angmtidena apd 
C, megahdon^ Otodus Deaoriy Ojcyrhtna trigonodony Squodo^ 
don [rhocodon'Sy and other clearly characteristic Tertiary as 
distinguished from modern types. 

As therefore the announcement of the fact will probably be 
of interest both to zoologists and geologists^ 1 beg to forward 
you a figure and description of a tnird Tertiary species of the 
genus, which I have lately recognized amongst some speci- 
ineufl sent to me, as Palseontologist of the Victorian Geological 
Survey, from the eastern portion of the colony, tlie district 
of Gippslond, of which hitherto comparatively little was 
known. 

Trigonia Howiui (M^Coy). 

Spec, char, Botundate rhombic^ substance of shell thick ^ 
tumid towards the beak, anterior side nmnded, posterior slope 
moderately flattened in two planes divided by a vary obtme 
angle marking the margin : ventral margin moaerately C(liiTki:| 
posterior edge nearly at right angles to the ventral edge, slightfy 
rounded in respiratoiy portion, forming an angle <rf at^ MKr 
with hinge-line in anal portion ; about four narroir ^nadnite 
radiating ridges on each division of the posterior slope, sharply 
separated by deep flattened spaces equal to about their own 
width ; about fouiteen thick, prominent, rounded radiating 
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from the beak to the ventral margin, separated by 
ali^tlv narrower deep concave spaces ; near the beak (for 
abrat half an inch) all the ribs set with strong blont trans- 
verse tubercles, about their own thickness apart (about five 
in two lines), but on the adults the middle and lower ends of 
the ribs are marked only with irregular lines of growth, like 
the intervening hollows, except the seven or eight anterior 
ones, on which the largo blunt tuborcnlation is continued to 
the ventral margin (about three in two lines). Length from 
anterior to posterior end 2 inches 3 lines : proportional width 
from beak to opposite margin ; depth of one valve -,V«r » 
hinge-line 

This species is much larger, thicker, and stronger than the 
living or the other two Tertiary species, and is readily distin- 

C ' 'icd by the tubercnlation (except near the beak) being con- 
; the anterior ribs having, the middle and posterior ones 
only slightly wrinkled by, lines of growth. Tlie iimer edge 
is strongly toothed by the projecting ends of the channels 
between the radiating ribs, li^ometimes the two small most 
fiosterior ridges bear tubercles. 

This species was collected by Mr. Howitt from the beds of 
sandy marl at Jemmy’s Point, near the entrance of the Gipps- 
land lakes, containing HtrutMvJaria and otiier forms winch I 
have observed in the I’lioccnc Tertiariesof New Zealand, but 
not of any other locality in Victoria. I have great pleasure 
in naming so interesting a fossil after so excellent and zealous 
a geologist as Mr. Howitt has proved himself in the Gipps- 
land district. 


XLl. — Zoohgico-Emhryological InveatigeUioHt. 

By M. IJssow. 

[Concluded from p. 221.] 

Ckphalopoda {con6lanon)i 

To render clearer all the processes described by me, I think 
it will be useful to enumerate once more the princi|wl facts of 
rim embiTO^ development of the above-mentioned Cephalo- 
poda in their normal sequence. 

After the greater part of the protoplasm of the primitive 
ovioell, or the formative vitcUus which surrounds as with an 
envelope the whole mass of the tramparent fatty fluid (nutri- 
tive vitolluB) has been converted, in the manner already de- 
scribed. (ace the poceyss of segmentation), into a layer of 
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or cylindrical cells (more elevated at the upper^ pointed pole 
of the tgg) forming the blastoderm or upper gem^lamella 
(hom^amella^ senso^ lamella), on the second {Argatmuta) 
or tliird {Lohgoy SspioldS day of development a^ secona lamella 
originates in the middle part {area oj>aoa) of the germinal 
diftk, bg transverse division of the upper germ*lamdla ; and this, 
during the period of the appeai'ance of the organs, plays the 

B irt of the middle eerm-lamella of the Vertebrata, Annulosa, 
ollusca, &c., and Tike tliat lamella soon divides, in some of 
the animals mentioned, into two layers, the dermo^-muscular 
and the intestino-fibrous layers. 

From the lamella thus dividing, and indeed from tlie upper 
first lamella which becomes inverted on the two opfwsite 
(ventral and dorsal) sides of the embryo^ the young Cepha- 
lopod is developed upon the broad hemispherical germinal 
spot or disk, extending as far as the equator of the egg, in 
from 25 {Argonauia) to 40 days {LoUgo). The lower part of 
the germ, which in most of the species mentioned closes over 
the obtuse pole of the egg at the end of the first period, 
lajconies the yelk -sac, composed of the upper lamella and the 
dermo-muscular layer. 

Development commences in the central part of the germinal 
disk, and, indeed, by the appearance on the future dorsal sur- 
face of the animal of an at first insignificant furrow, which 
rather quickly acqmres the form of a groove and subsequently 
becomes converted into a perfectly closed tube. 

Simultaneously with the primitive groove appears the rudi- 
mentaiy mantle, surrounding it and gr^ually growing together 
over it, which separates by constriction at first from the ventral 
side, but afterwards and more slowly also from the dorsal side. 
Then there appear one after the otlier the eye-ovals, the 
rudiment of the anterior part of the intestinal tract, Uie paired 
rudiments of the branchiae, funnel, arms, and auditoij organa, 
and in the original solid anal tubercle the pit-Ukc depression, 
which is afterwards converted into the ink-oag and the hind^ 
})art of the intestinal canal (rectum). 

At a later period than the above-mentioned organs, the 
central organs of circulation (auricles, ventricles, &c,) and 
those of the nervous system (the paired ganglia optica, cete^ 
bralia, pedalia, visceralia, buccalia, and stellata, and the uu* 
paired ganglion splanchnicum) make their appearance. 

All tne organs appearing in the sequence lUst indicated are 
developed from three different germ-lameliie in one of two 
ways :-*^ither as a local thickening (excrescences and internal 
thickenings) sometimes of the upper, sometimes of one or 
other layer of the middle lamella, or as an invagination or 
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mveroi^m of tli« upper lamella. In the former caae the upper 
lamella frequently plays the part of a thin external envelope 
to the rudimentary organ, consisting of the dermo-musculw 
or intestino-fibrous layer ; or it splits into several layers, the 
lower of which form the organ proper. In the second case 
the upper lamella forms various depressions at different parts 
of the germinal disk, and penetrates into the middle lamella, 
which thus forms the envelope of the organ. 

The following Table furnishes a summaiy of the mode of 
appearance of each organ : — 




of the 

upper lamella 

The eye-ovals. 



1 

45 

of the dermo- 
mufloular 
layer. 

The mantle, ims, branchiaa, 
funnel, arms, organ of 
taste. 


1 

1 

•s 

of the intee- 
tiuo-fibrouB 
layer. 

The anal tubercle (anal 
lobe). 


of the upper lamella. 

All cartilages. 


1 

1 

1 

of the dermo- 
muscular 
layer. 

All central and peripheral 
ganglia. 


1 

1 

1 

of the intee- 
tino-fibrou0 
layer. 

The auricles and ventricles. 

Iiiva0iiuitioii 

or 

dapresalon 

of the uj^r lamella. 

The primitive groove, audi- 
tory organs, olfactory 
oxgiuis, the anterior and 
poaterior parts of the in- 
testinal tract, the ink- 
bag, the efl^rent ducts of 
the salivary glands. 


Aif^ legardB the stomach (and also tlie so-K^alled crop), the 
CSBCum, and the liver, these are s^onda^ formations, origi- 
nating from dilatations of the original intestinal tube ; me 
salivary glands and the so-called branchial hcaits must ajso 
be reckoned secoudary organs. 
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To show the part taken by the different ^enn-lamell® in 
the formation of the various onrans, I add the following 
Table:— 


The upper 

lamella. 

The walls of the tube in wbioh the os 
SepicB is fonned, tlie epidermis (the 
outer skin of the whole body and 
the external covering of the funnel 
and brauchise); the organs of sight, 
hearing, and smell, the pericardium, 
all the cartilages (of the head, eye- 
lids, funnel, &c.). 

TJio 

middle 

lamella. 

The 

dormo- 

muscular 

layer. 

The branchiiD, the arms with their 
suckers, all the muscles, the cutis 
(fibrous layer, chromatophores, mus- 
cular fibres, &c.), the peritoneum, 
the branchial hearts, the kidneys, 
and all the blood-vessels, the organ 
of taste, the envelopes of the audi- 
tory organs, the penphexal and cen- 
tral nervous system. 


The 

intestino* 

tibroua 

layer. 

The walls of the oentnd oirculatoiy 
svstem, the auricles, the ventricles, 
the muscular envelope of the intes- 
tinal tract and of tho ink-bag. 

The iuteBtino-fflandular 
[epithelial] lamella 
(the invaginated 
upper lamella). 

The inner epithelial envelope of the 
intestinal tract and of aU its sub- 
sidiary organs (csseum, liver), and 
of the salivary glands and ink-bag. 


Comparing the development of tlie tliree Decapoda investi-* 
gated by me with that of the single Octopod to which I had 
access^ i find a great agieement l^tween them, but with the 
exception that tne primitive groove which I have described 
in the case of the Decapoda does not close in Argomm^ 
In the time and the mode of appearance of the princijpal 
organs (alimentary apparatus, central nervous system, dimi^ 
latory organs, &c.) in the embryos of the two groufM they 
perfectly correspond* 

The unimportant fact of the late apj)earance of the yeJk-- 
sac in already remarked by Kdlliker^, is the arfe 

peculiarity of that genus that is not reproduced in th^ odier 
Decapoda. 

^ Loc. vit p. iK). 
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THE TUNICATA. 

With the more accurate knowledge of the anatomy, and 
especially of the developmental histoiy, of the various species 
6f Tunicata, the notion of the alliance of these animals with 
the Mollusca (Acephala, Molluscoidea, Himatega), which was 
for a long time predominant, finds fewer and fewer adherents 
among modem zoologists*. Since the appearance of the 
epoch*making work of A. Kowalevskvf on the embryology 
of the simple Ascidia, and of some faterj no less pregnant 
and interesting investigations of the same naturalist relating 
to the same subject, besides the works of Kupfer§, E. Metsch- 
nikoffll, Ganin if, ac., which have confirmed and completed 
the results obtained by Kowalevsky, the notion of the phylo- 
^netic relationship of the Tunicata to the Vertebrata, and 
indeed to their lowest form {Amphtoxus)^ has gained ground 
in science. That the separation of the Tunicata from the 
molluscan type has become necessaiy in consequence of the 
investigations just cited is now admitted more or less by 
all zoologists — some of them, such as Gegeubaur** and 
E. Hackelft, regarding it os possible to refer the Tunicata 
to the Vermes ; whilst others, such as Oscar Schmidt|{, who 
desire to see classification founded chiefly upon emb^ological 
data, form with them a special distinct class of Frimltive 
Vertebrates. On the other hand, there are still a good many 
naturalists fLacaze-Duthiors§^, jDonitz||||, Hertwiglflf, Von 
Baer***) wlio deny all relationship with the Vertebrata to 


• Hackel, Gon, Morph, Bd, ii, pp. evi, evii, 413 j Gegenbaur, Vergl. 
Azat 2te Autl. z. 474 ; Huxley, Gomp. Auat., T^ess. v, 
t ^ Entwickelungsgeaoh. der einf. Ascid./' M4iu, de TAcad, de 8t* 
P^rsb. tome x. 18^ 

\ **Weitere Studien iiber die Entw, deroinf, Ascid.,” Archiv fdnnikr, 
Azat BA vil p. 101 ; Nachr. der K. Ges. der Wiw. p. 401, and for 18^ ; 

die Kziosp, der I^erophora IdBieri, Kiew Z^ieki, Bd. hi. 

Bit, 1 ; Zeitechr. wiss. Zool. 1871, p, 285. 
jj Aroh. Hir mikr. Anat. 1869, p. 459, 1870, p. 115, 1872, p. 358. 

11 Bun* de TAcad. de St. P4tmb. tomo xiii. p. 293, 1809 : Zeitsohr. fiir 
wistZooL xxii. p. 889, 1872. 

% ^^NeueThatsaohenaiui der Eutwickelungsgesch. der Ascid.,’’ Zeitochr. 
fur wiss. Zoot 1870, p. 512. 

Veigl Anat 2te Aufl. <1870), pp. 158. 474. 
tt Naturl. Sohoplhiigsgesea. 4te Auil. (1878), pp. 448, 466, 407. 

Voigl. Anat OteAufl. (1872), p. 248. 

itok. sur Torgan. et rembryog. dea Asoidies,” Comptes Bendua, 
,p. 1154. 

y Atcb. fiir Physiol 1870, p. 762. 
ff Jen. Zeitsohr. Bd. vil. (1872), p. 40. 

M4m* do I’Acad. de St. Petciw. tom© xix. 0^73). 


TT rti 
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the Tunicata^ and find in them sharply defined characters of 
the molluscan type. * 

In my investigations of the Tunicate the task I set myself 
was, in the first place, to test by personal investigation the 
exceedingly important results of their developmental history, 
and, secondly, to clear up as far as possible some gaps am 
disputed questions in their anatomy. In the latter direction 
I endeavoured chiefly to investigate : — 1, the structure of the 
nervous system and its mode of transformation from the form 
proper to the embiyonal and larval states, which have hitherto 
been very superficially observed and described ; 2, the intimate 
structure of all the sensory organs of the Tunicata, which has 
not yet been satisfactorily ascertained ; and, 3, the structure of 
the inner and especially of the outer mantle, and of the organs 
of circulation and nutrition, which likewise presented important 
questions still unsolved. 

The following forms were investigated by me in different 
directions : — 

I, Sedentary Tunicata: — Asetdia intesH-^ 

naliSf caninaf meniula) Cynthia mtorocosmuay papiUoM^ 
ampuloidea ; Chvelltna lepcidtjhrmts ; BotryUm amaraydua^ 
auratua ; Diazone violacea. 

n. Swimming Tunicata : — Aj)pendicularia jfurcata^ fia^ 
gellum. ccarulescena ; Pyroaoma gigaa ; Salpa africanor^-maQa^ 
imaj aeniocratica — muoronata^ runcincUa-—ftA8\fhrmia^ hicau^ 
data^ pinnata ; Doliolum^ Ehrenb., Nordm., Miill. 

I now proceed to give a condenmid statement of the results 
of my investigations. 

I, The Nervoua System — Ua anatomy^ minute atructure^ 
and mode offormation» 

All the Tunicata investigated by me (except the 
cularia) have a single unpaired ganglion (central gatigimn of 
authors, 0’1-0’16 millim, in diamete^, which is bora analogous 
and homologous with the central {K)rtion of the nervous system 
of the lower Vertebrata (Amphioama), It is always situated 
in the middle line on the doraal aide of the animal, close to 
or not far from the entrance of the respiratory cavity. Botl^ 
the ganglion and all tlie peripheral nerves occur in the trans- 
parent layer of the inner mantle, in which the muscular buti^es 
and the reticulately fibrous connective tissue (deimo-muscular 
sac) are also imWded. The distribution of the nervous 
elements in the ganglion is very simple and uni^nOf The 
usually multipolar nerve-cells {gympocuta) are generally placed 
in layers in the peripheral part of the gan^ion, wnilst its 
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centre is occupied by their processes, which run in the direc- 
tion of the longitudinal axis of the ganglion. 

All the nervous elements, except for their small size 
(0*008-0*02 millim.) and the complete absence of the so-called 
sheath (Markscheide^ differ but little from the elements of the 
xmrem tissue which occur, for example, in the cerebellum, 
the Basserian ganglion, and in other parts of the central 
nervous system of the Vertebrata (especially the Fishes). 
The sO'-called oesophageal nervous ring which has hem de- 
scribed by some naturiSists (Delle Chiaje^, Eschscholtaf) &c.) 
is wanting in all the Tunicata examined by me. The number 
of peripheral nerves developed independently of the ganglion 
is very different in different species, groups, and generations 
{Salpm), It varies between three single nerves {Cynthia 
papillom) and thirty-six pairs of nerves {8<dpa maxima^ 
pinnata. bimudaia, &c.). Peripheral ganglia occur in the 
Appenaicularw^ wnile in all other Tunicata no such ganglia 
are met with either in the embryonic or in the fully-developed 
state. The ganglia caudalia of the AppendiculartcB^ from ten 
to eighteen in number, which are united by moans of an in- 
ferior nerve of the central ganglion, form a chain J extending 
into the tail, running over the so-called axial cord (like the 
c^da dorHolia), A something in common in the plan of 
structure of the nervous system of the Appendicularm and 
that of the embryo and larva of the Ascidia is presented by 
the division of their central ganglion into three parts, which 
are particularly observable in Appendtmlaria fiagtllmu The 
central ganglion of this animal is divided into : — 1, an upj>er 
conical part, with three pairs of nerves; 2, a middle, sphencal 
partj, with the auditory vesicles seated upon it ; and, 8, a lower 
wedge-shaped part, with two paired nerves and an infcirior 
unpaired nerve, the latter forming as it were the continuation 
of the ganglion and extending to the extremity of the tail. 
We find a similar division of the central ganglion (sometimes 
with a trace of the central cavity or central canal ”) in veiy 
young fixed Ascidia, e,g. the Oynthim {C, microcoamtut). The 
lierv<nts system of the Tumcata in the retrograde state can by 
no means be compared with the nervous system of the Mol- 
lusca (Baer), either with regard Jo the morphological plan of 
its atructiire or, still more, as respeots the type of its embryonal 
development. 

* "Setim* Anim. Invert, vol iii. pn. 28, 29. 

t l8ivWM,p.d. 

t MiilL Areb. 1840, n, 106 ; LeueJew’t, Zool. l^ntors. Heft ii. p. 80 ; 
Pbfi. Turns 18S1, p. SuQ, tab. x\in, 2m ; Kowslevsky, Entwirke- 
dw finr. A^rid. p. 18 ; KowslevAky, Kiew ZapiAki, vol. iii. 
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complete absence of the cBsophageal nervous ring which 
exists in the Mollusca, and indeed is characteristic oi them, 
the unity in the structure of their central ganglion, and the 
development of all parts of their central nervous^ system from 
the upper germ-lamella in the form of a nervous ring becoming 
segmented into three parts are facto which decidemy neg^ative 
the homology erroneously ascribed to them (the so^oidled sipho- 
na^anglion in Teredo navolie^). 

Brom a comparative revision of the nervous system in the 
different species of Tunicata, the following conclusions may 
be drawn ; — in the Appendicularia the plan of structure of 
the nervous system is in some degree like that of the Ascidia ; 
the nenrous system of the Pyroeomata may be regarded as a 
transition form between the transformed nervous system of 
tiie adult Ascidia, and the type of stnicture of the nervous 
system of the Salpce and Cydoniyaritje. 

The process of tranafornxation of the nervous system of the 
Ascidian larvfe commences immediately after their attachment 
(so-called sessile form). The ganglion is formed by multi- 

i dication of the embryonal ceils, which chiefly occupy the 
ower part of the tipp^ sensoiy vesicle and the upper part of 
the trunk-vesicle. The caudal nai*t (^‘dorsal cord’’) of the 
embryonal nerve-tube is atrophied without leaving any traces. 
The pigment of the visual and auditoiy organs, and all oth^ 

C ' \ of the dissolving nervous system of the Ascidian larva^ 
me converted into fat-drops, which are gradually absorbed 
by the young nervo-^lls, with which the narrowmg cavity 
of the nerve-vesicle is more and more filled. The fenualioti 
of the blood- corpuscles is not dependent t^n the above- 
mentioned metamorphosis of the vamsbingembryoiud system fw 
Imthis way the transformation of the embryonal nervous system 
into a central ganglion is effected. The ganglionic meinb|»ne 
is develo])ed from the outer cell-layer of the gsnglion. 
At the time of the formation of the brancnisl nssuites the 
ganglion is already almost completely developed. Hutneious 
pix>oesBes of cells of the nervous vesicle, wnich are at first 
spherical but gradually elongate and divide, gradually fill up 
its original cavity, Tne development of the peripheral nerves 
is effected by means of a chain-like coalescence of individual 
nerve-cells which occupy the inner mantle. The finely gmn- 
ular protoplasm of tliese cells may be regarded as the 
substance from which the fibrillar axial cylinders of ifiie nerve^ 
threads are formed. The stellate cells of the 
form hy coalescence the neurilemma of the 
nervous bundles. 


* Von Baer, loe. cit. p. 21. 


t Mau. Arch, ism, p. sir. 
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II, The etruclure and rnode of formation of the Sensorg 
Organs. 

1. The tactile nervous apparatus which are met with in all 
Tunicata may be classified as follows, in accordance with the 
peculiarities of their structure : — 

a. Simple, very uniformly constructed apparatus. The 
peripheral multipolar cells (of indubitable nervous nature) 
united with the thin terminal ramifications of the nerves* 
emit numerous processes, which unite directly with the pro- 
toplasm of the epithelial cclb (^‘nerve-epithelium’’) of the 
ii^iier mantle. 

h. More composite tactile organs of the Tunicata are baeilli- 
forrn, acutely pointed processesf of similar but rather smaller 
peripheral nerve-cells, sometimes imiting in groups (Doliolidas), 
These processes occur in the lips and some other parts of the 
inner mantle in some species of natatory Tunicata (Salpidas, 
Doliolidfc). 

2. Olfactory organs. — The so-called ciliated pit of un- 
doubtedly nervous nature, which is not unfrequently com- 
bined with a special nerve {nervus olfactoAus — Salpa^ Dotio’* 
lam. Pyrosoma^ &c.) , is developed in the form of a dopressiou 
of tne epithelial layer (of the upper germ-lamella) of the inner 
mantle. At first it contains only one cavity (which persists 
throughout life in Doliolum. Puy^osoma^ and some genera of 
Safoiaae), the walls of which then become repeatedly folded, 
and thus form more or less numerous curved vibratile cavities 

e l most of the sedentary 'I’unicata and many genera of Salpidce) . 

Ascidia mammillata the number of simple ciliated cavities 
rises to two hundred, which are united among themselves by 
means of ramifying caocal ciliated tubes situated, like the 
cavities, in the transparent middle layer of the inner mantle. 
In the Ascidia just mentioned the openings of the ciliated pits 
occur in the internal space (atrial chamber, Huxley), between 
the inner epithelial layer and tlie wall of the branchial sac. 
In the cavities there is always only a one-layered vibratile epi-* 
thelium, sometimes surrounded by peculiar spherical pigment- 
cells, the number of which appears to increase with tne age ot 
the animal (especially in Asetdia marnmillata). 

3. Auditory organs . — The so-called auditory vesicles 
occur t — a, unpaired, singly {Appendicularm^ Cydomyarios) j 

0* Similar esUi are mentioned by Leuckart. Zool. Unters. Heft ii. 
p« 23, as also in the Heteropoda and other Molluaca, Zeitschr. fur wiss^ 
Zool. iv. p. 823 j see al«o Boll, Beitr. zur yergl. HistoL p. 20. 

t Aa m other MoUusca. Bee Leydig, Lehrb, der Hietol. p. 212: 
Sohultse’s Archiv, p. 448, Taf. 25. fig. 6. 

Ann. &Mag.lf. Hist. Ser.4. Fbi.xv. 23 
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by paired, without canals [T^roaoma *) ; and c, paired, and 
furnished with two canals (t^lpidsef). The position of the 
auditory vesicles is very difterent in different species of Tuni- 
cata. They are often situated in the ncighbourliood of the 
central ganglion [Appendiculnriay Pyroaomay Halpidai), and are 
always united either with a special nerve [nerwa amstiem) 
which terminates in their thin walls, or with a short peduncle 
of the ganglion [Apjiendicvhnay Pyroaoma). In the Salpida^, 
in which they have the form of shallow funnels, the auditory 
vesicles are closely applied to the ganglion by their base, 
whilst the spirally twisted canals issuing from their apex 
open by wide ajiertures into the branchial cylinder. Witnin 
the auditory vesicles arc lined with siniplc epithelium, in 
which no bacillar processes are perceptible. Tlic number of 
Hhining calcareous otoliths, which arc sometimes coloured 
{l^roao?na)y eiiclo.sed both in the auditory vesicles themselves 
and in their canals (Salpidte) is very various : in the Appendix 
cvhriiv and Cyclomyariw then' is usually only one, wliilflt in 
Pyrosomfiy and especially in the Salpidic, their numW is veir 
considerable. To my great n*gret, I am unacquainted with 
the develojnnent of the auditory vesicles, 

4. Viava! organs , — These organs are developed in the Tuni- 
cata, either by a depression of the epithelial layer of the inner 
mantle (ocudli of the simple and social Ascidia), or by the 
anterior wall of the upper vesicle of the embryonal nerve- 
tube being pushed outj {Sal Miy Pyrosoma) , They make their 
appearance very late in all Ascidia^ but in the sedentary 
Tunicata they are to be seen already in the embryonal state. 
The pigment of the visual organs, which at first consists of 
round and slightly coloured, and subsequently of hexagonal 
united cells, is developed from the same embryonal cells of 
the outer layer of the alxive-mentioned part of the nervous 
system. The simple eyes of the Ascidia {Aaoidiaintestinalisy 
menfulay caninay &c.) are very numerous (8/6). In the /^ro- 
somat<i and many groups of Salpo! the eye is usually unpaired 
(Salpa ^siformisy ajricafia — masimay democratica — mucro^ 
nata ) ; in the rest it is paired {Salpa bimudata)y and even 
ti*iple {Salpa pinnata). The outer surface of the ctc is turned 
sometimes towards the respiratory or anterior orifice (Asoiduif 
many Salpai)y sometimes towards the cloacal or posterior 

♦ Whilst one, in iSfmsorm gig<i9j lies beneath the centnil gaoglioa^ 
the other occurs on the inner surface of the tubular lip otf the an&rior 
orifice. 

+ See II. Muller’s description, ZeitBchr, fur wiss. Zool. p. 380 j Xieta^karty 
loc. cit^ Heft ii. p. 25. 

i As described by Kowalevskym^Vi^a (Qotting. Nachr. 1868, p, 410). 
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opening {Fgrosoma)y and with paired or triple eyes towards 
both openings. In all groups of the Salpw and Pyrosomata the 
eyes are united to the central ganglion by means of a peduncle 
of greater or less length {nervua opticus ) ; while in the Ascidia, 
in which their distance from the ganglion is considerable^ the 
union is effected by thin ramifications of the anterior pair of 
nerves. The eyes, which are usually of a more or less oval 
form, are either furnished with internal cavities* filled with a 
transparent substance (Ascidia, JF^rojyowa),ordc8titutcof these 
so-called eye-chaml>ers {Hahxv), In the latter case the clavatc 
extremities of rather long bacilliform processes of the nerve- 
sheath, which fill the whole eye, form a hemisphere. The 
eyes furnished with chambers have, besides the attenuated 
epithelial layer of the inner mantle wnich covers them, a thin 
proj^er sheath (Ascidia), or (in Pyi'osoma) contain also a verti- 
cal transparent lenticular body composed of concentric layers 
(just as e. g, in Anodonta). When the cye-chambers are 
wanting, the structure of the eyes is similar to that of the 
Insects and higher Crustacea ; in other words, it approximates 
to the type of the compound faceted eyes. 

l^hus m the mode of development and stmeture of the 
visual organs in the Tuiiicata (except the Appendiculariidae 
and Doliolidffif, which display no trace of eyes) wc meet with 
different tyries of stmeture. 

While the so-called ‘^ocelli of the Ascidia represent the 
eyes of the lower Cmstacca and Vermes, the compound eyes 
of the Salpm are homologous with the visual organs of the 
Arthropoda ; the single eye of the Pyrosomatay which is fur- 
nished with a lens, may even be likened to the visual organs 
of some Mollusca. The fact that, when compared with the 
sedentary Tunicata, the natatory forms with an equal or even 
smaller size of the central ganglion possess a greater number 
of peripheral nerves, dejjcnds very probably upon the greater 
development of their locomotive organs (annular or nbbon- 
iike muscles). The great numlier and high degree of deve- 
lopment of these, and the much greater development of the 
sensory organs in the natatory lunicata, may dc explained 
by the more stirring and energetic mode of life of these 
animals. 

♦ F. Will (Froriepfl Notia. 1844) found a flat lens in such Ascidian 
eyes : but this is not conflimed by my investigations. Bee also Brolm. 
Weickh. Abth. i. p. 154. ^ ^ 

t In JMiolmi denticulaUfm, Nordm.. 1 often found behind the 
g^glion a simple red aggregation of pigment (sometimes also in some 
M 0 tryll$)y whfcb, however, cannot be likened to the so-called ocelli 


23 ^ 
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IIL The Bodg^^wall. 

The envelope or wall of the body consists in all Tiinicata 
of two contiguous mantles — an outer {tunica externa) and an 
inner one {tunica interna). 

In most of these animals (especially in the Chthonascidia) 
the outer mantle consists of three layers : — a peripheral 
layer (sometimi's wanting) of spiniform cells {(Ji/nthia) ; by a 
middle, more or less thick, gelatinous fundamental layer of 
rather firm coalesced sheaths (the so-calleil test-cells ”), pro- 
duced from the epithelial cells of the memhrana granulosa of 
the Graafian follicle ; and, c, a third layer, sometimes very 
thin and scarcely jjerccptiblc {e.g. in Asddia intestmalisj 
canina] SaljHr)^ whicii is composed exclusively of long elastic 
fibres, closely applied to the p(u*iph(‘ral epithelial hwer of the 
inner mantle (but never coalcsccnt tlicrewitli). The outer 
mantle of tlie Tunicata is not developed as a product of 
secretion of the epidermoidal cells of the inner mantle (llcrt- 
wig*, Arsenjewt), but by the multiplication and growth of 
the above-ineutioned ^^est-eells” (Kupfer|, A. Kowalevsky§), 
which are at first arranged in a single layer between the yelk 
and the vitelline membrane (chorion). The results of ray in- 
vestigations of the formation of the so-called test-cells agree 
pei-f(»ctly with those obtained by A. Kowalevsky (|. The yellow 
corpuseles are in fact nothing but cells of the Graafian follicle; 
which have aiTanged themselves in a single series round the 
mature oviccll, and closed upon it before the formation of the 
chorion. In the larva? of‘ the simple Ascidia, and in the em- 
bryos of the Salpce and Pgrosomatay the rudiment of the outer 
mantle consists exclusively of radiating primitive yellow cells, 
rapidly imilti]jlying by division, and their intercellular sub- 
stance. These cells, which pul forth numerous processes 
and not unfrccjuently change their position (^‘ Wandorasellen,” 
Kdlliker^), soon coalesce with their sheatlis. The contractile 
protoplasm of such cells gradually disappears (becomes ab- 
sorbed?). The close network of coalescea thickened sheaths 
thus forms the porous, vesicular, fundamental substance of the 
inner mantle, always containing much water (especially in 

♦ Jen. Zeitsohr. Band vii. 1872, n. 40. 

t Berichte der Mosk. Ges. fiir mturg. imd Anthrop. Band x. 1872, 
p. 80; Jahrosb. uberdie Anat. und Phys. 1873, Art. Tunicata, p, 807* 

I Scbultze’fi Arebiv, Band vi. pp. 149, 169. 

S Entwickelung^g;e»cb. der einf. Ascid, pp. 18 et aeg, 

II Scbultze’s Archiv, Band vii. pp. 108 et aeg. 

If Ann. Scl Nat. tomev. p. 220; MuU. Arch. 1862, p. 826; ScbtilWfl 
Arebiv, Band vi. p. 126, 
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Phallusia mavnmiMatd) . The well-known ramified, claviform. 
ca&cal tubes*, which are met with in the second and thira 
Wers of the outer mantle, are developed in the embryos of 
Oynthia and Phallusia from five csBcal diverticula growing 
forth from the main ventral artery-vein {Phallusia mammit- 
lata)j and afterwards gradually becoming elongated and rami- 
fying dichotomoiisly. 

The whole system of the tubes thus ramified forming two 
rings ( Cynthia microcosinus) is nothing but the whole system of 
the capillary blood-vessels of the outer mantle, which is united 
to the heart by a thick branch growing forth from the main 
ventral aitery-vein. At the beginning of ramification, the 
thicker blood-vessels have three-laycred walls, possessing an 
external fibrous layer, a middle one consisting of muscular- 
fibre rings, and an inner one composed of hexagonal epithelial 
cells. By the contractions of the muscular layer of the vessels 
and the pulsations of the heart, the blood is driven to the 
remotest peripheiy of the outer mantle. The walls of the fine 
capillary vessels and their claviform enlargements consist of a 
simple epitlielial layer. The complete circulation of the blood 
in the outer mantle is effected in two ways: — 1, All the 
vessels, including their enlarged parts, consist of two tubes 
grown together ; and in these double vessels, if they may be so 
called, the centrifugal stream of blood moves on one side, and 
at the same time the centrij)ctal one on the other (as may he 
observed, for example, in the embryos of Pyrosoma'\). 2. 
The whole network of lilood-vessels of the outer mantle is 
divided into two parts (Oynthicp), viz. a, the remoter portion 
of the blood-vessels, which ramines near the periphery of the 
outer mantle, and i, the portion of the capillary vessels which 
are distributed not far from the third fibrous layer of the 
mantle. If the blood is flowing in the former at a given 
moment in a direction from the heart, it is flowing at the same 
moment in the other in an opposite direction, or to the heart. 
The two portions of the capillary blood-vessels iust mentioned 
are unitea by lateral branches. In correspondence with the 
regular change in the direction of pulsation in the heart-tube, 
the course of the blood changes in all the vessels described 
by me. 

The outer mantle of the Tunicata can bo very easily sepa- 
rated from the inner one, and never coalesces with the epi- 
thelial cuticular layer of the latter, which, indeed, may do 
inferred h jyriori worn the mode of its formation from the 

♦ Aim. Sci. Nat. tome v. p. 310, L5wig and Kollikerj Broun, Weich- 
thiere, Abth. li. Taf. 8. 

t Quurt, Jouni. Micr. Sci, 1872, p. 288, pL xii. fig, 9. 
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aboTC-mentioned layer of test-ceila, isolated both from the 
yelk and from the embryo. The only spot where the outer 
and inner mantles arc more closely unit^ is that branch of 
the main ventral ai-tery-vein (“atnua (forWw,” Milne-Edw.) 
through which the network of blood-vessels of the outer 
mantfe is connected with the principal blood-system of the 
Tunicata, the charnberless cardiac tube. 

The inner mantle, or dermo-muscular sac., of the Tunicata 
consists of a transparent porous and fibrous substance, formed 
by the coalescence of the stellate cells. In this layer are the 
muscular bundles and the variously intercrossing fibres of the 
connective tissue. On the side towards the branchial sac*, and 
on that towards the outer mantle, this layer is covered with 

E avement epithelium. The whole inner mantle is developed, as 
as been proved (by A. Kowidevsky, Kupfer, and others), from 
the cells of the upper germ-lamella, and consequently, as 
regards its mode of wrmation, corresponds to the epidermoidal 
coverings of all other animals. 


IV. The Blood^vaseular System, 

The exact investigation of the blood-vascular system in the 
simple Ascidia {Ascidia int^stinalisj canina^ mammillata) and 
the Saljpet^ [Salpa maximajjustjbrtnts^pmnatay hicaudata) has 
proved to me that the blood of these animals circulates in a 
system of closed vessels. It is possible that it is only the 
small size of many compound Asddiwy Pyrosomata, dych-> 
myari(By and AppendimhiricB that has prevented the detection 
of similar vessels furnished with walls in these animals alsof# 
The walls of the vessels consist of a single layer of flat 
rhomboidal cells. The results obtained by me with regard to 
the distribution of the blood-vascular system in the inner 
mantle, in the branchial sac, and in many other parts of the 
body, agree perfectly with the investigations made by Milne-* 
Edwards I and N. Wagner § on this matter. Among the 

• In all the Tunicata investigated by me I have found on the inuer 
mantle, besides the external adherent epithelial laye^ a second such layer 
on the side towards the branchial sac. Bee Leuck. ^ol. Untors. licit li* 
p. 13. 

t The very general belief in the lacunar system of the Tunicata 
(Gk^genbaur, Vergl. Anat. 2te Aufl. pp. 243, 244) does not saetn to hi 
satisfactorily supported by facts, Payen’s opinion (foe. cH, p. 283) that 
the vascular system is atrophied in the adult Pp'csomatu is not s u pported 
hy my investigations, as the main vessels, at least, are always 
with walk 

i MOm. de TAcad. de Paris, tome xvui. lUgne AnUn. HoUusquef^ 
1842. 

§ M^l. biol. de TAcad. de 8t. P^tersb. tome vi. I860, p. 11 el seq. 
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stilniidiaiy organs belonging to the sanguiferous system I 
reckon:— a, the ^*band4ikc organs’’ {streifenformige Otgane*)^ 
most frequently to be mot with in Salpa pinnata ; and J, the 
paired^ spherical bodies Sav.f) of the PyroBomat>a^ 

which lie in the inner mantle, between the gaiiglion and the 
endostyle, on both sides of tlic body. These organs originate, 
I believe, from a thickening of many united blood-vessels. 
They consist of thin epithelial walls ; and their cavity is alwws 
occupied by free bluish corpuscles, very like the blood-spherufes 
of thcTimicata,ancl the protoplasm of which is very contractile 
In the embryos of Srupa pinnatay the band-iikc organs ” 
appear very late, at first as undefined aggi-egatcs of contractile 
bodies, which afterwards become converted into elongated 
cylindrical, band-like organs.” Their number in the nurse- 
form of Halpa pinnata is five on each side : in the chain- 
there is only one such organ on each sicle. Their function 
remains unknown to me. 


V. The Digestive Organs. 

The digestive organs of the Tunicata may be divided into : — 
the true alimentary canal, which consists of a short oesophagus, 
a simple or double stomach, an intestine, and a rectum with 
the anus ; and the glandular subsidiary organs — the ciliated 
arch and more or loss separated masses of hepatic cells, which 
sometimes possess a proper efferent du(*t, opening into the 
lower part of the stomach (m some Vychmyarice), 

The histological structure of all these digestive organs is 
very uniform. They consist of: — 1, a more or less thin 
serous membrane, into which looped blood-vessels [e.g. in the 
simnie Ascidia) and nerves penetrate ; 2, a one-layered inner 
epithelial envelope, the glandular and frequently vibratile cells 
M which are arranged upon its smooth or much-folded inner 
surface. The absorjition of the alimontair material takes 
place directly through the thin walls of tine blood-vessels. 
The Tunicata do not possess any special lymphatic vascular 
system. The tubes formerly designated as lymphatic vessels 
by Huxley§ are simple glands {^^pancreas^^ of otner authors?), 
which open at the surface of the mucous membrane of the 
intestinal canal and stomach (simple Ascidia, Salpce). 


• Tjeuckart, ZooL Unters. Hofi ii. pp. 45, 46, Taf. 1. fig. 2 ; Oaru«, Ic. 
Zoot. Tot 18. figs, Ug. 

t M4m. sitr les Amm. sans Vert, partie 2, pi. xxii. fig. 1. 
i Wien the hand-like organs ” are isoIattMi and in afresh state, these 
corpuscles push forth long nseudopodia, and move very quickly, like the 
white hlood-globules of the txigher animals. 

S Phil. Tmas. 1^1, pp. 570 ^ 711, pi, xv. fig 6. 
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Among tho subsidiary organs of the alimentary ajmaratus 
I reckon also an enigmatical glandular or^an, detect^ by^ me 
in some simple [Ascidia inteHtinaUs^ canina^ Cynthia micro^ 
coamns) and social {Glavellma lepaaiforviis) Ascidia. This 
sac-like gland, consisting of two coalescent portions, is situated 
sometimes beneath* * * § ^ sometimes ahove’\ the central ganglion. 
It consists of numerous, v(iry variously bent, emcal tubes, lying 
within a common envelope. Their cavities, which are lined 
with simple cylinder-cpitlielium, contain spherical bodies of 
various sizes. All the tubets of each half of the gland unite in 
its centre to form a more or less thick tube, or an efferent duct, 
which opens into one of the nearest cavities of tlic ciliated pit. 
This gland occurs very early in young Ascidia; but 1 have 
not succeeded in ascertaining from which germ-lamelLa, or 
from the parts of which organ, it is fonned (by eversion?). 


The Tunicata are not Mollusca. Even without taking into 
consideration the mode of embryonal development, a com- 
parison of the plan of structure of the different Mollusca with 
that of th<i Tunicata suffices to refer the latter with more 
propriety to th(^ Vermes. The simple cardiac tube, the absence 
of the oesophageal ganglia and their commissure, the complete 
absence ot the foot, the curvatures of the intestinal canal 
directed towards the heart, the existence of the outer mantle, 
and the peculiarities of its structure, mode of formation, ana 
chemical constitution, the variability in the directions of llie 
contractions of the cardiac tube, &c,, all draw a more or less 
sharp boundary-line between the Tunicata and the Mollusca. 
The Tunicata approach most closely to the Bryozoaf. 

On the other hand, it must be admitted that the simplicity 
in the stnicture of tlie nervous system (the Appmdimlarim 
excepted) and the cardiac tube, the relation of tue respiratory 
organ to the upper part of the intestinal canal (BahnQgloaaua)^ 
the indistinct separation of the inner mantle from the muscular 
la^^er (denno-muscular layer), and the very general alternation 
ot generations, constitute characters by which the Tunicata in 
some degree approach the type of Vermes § (to which, thanks 

* Tn Ascidia int-egtinalis and cmina and ClaveUim kpadi/ormii* 

+ In Cynthia miorocosmus, 

t Huxlejrj Lect. on Comp, Anat. pp. 80, 85 ; Haokel, Qen. MmhoU, 
Bd. ii. p. cui ; Allman, Brit. Agsoc. Kep. 1860, and Trans. Boy. m#1i 
Acad, vol. XX. 1862, p, 276 j Van Beneden, Mto. Acad. Belg. W, tx. 
pp. 64-68, 

§ Gegenbaur, Vcrgl. Anat. 2t6 Aufl. p. 128 ; HackeL Natiirl. Schite- 
fungageech. 4te Aufl. pp, 448, 466, 467, 
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to careful investigations, the class of the Bryozoa^ is now 
also referred). 

Further, the type of development of the central nervous 
system, the axial cord or Jthc chorda dorsalis present in many 
species, the relation of the alimentary tube to the branchial 
sac {Amphtoxus)^ are all exceedingly cxact^ repeatedly con- 
firmed, and extremely important facts, indicating that the class 
Tunicata presents the fundamental form from which has been 
developed the type of the Vertebratat, hitherto standing iso- 
lated in the systems of the animal kingdom. 

The entire absence of remains of Tunicata in all geological 
formations will probably for ever ])revent our knowing the 
transition-forms which united the different kinds of Tunicata 
with the lowest Vertebrata (Amphioxus) . 

Considering all that has been said, 1 give Oscar Schmidt’s } 
view, according to which the Tunicata form a special class of 
Protoveriehrata^ the preference over all other opinions. 


XLIl. — On new Garhontferous Polyzoa, By Professor John 
Young, M.D., and Mr. John Young, Hunterian Museum, 
University of (Glasgow. 

[riatt)6 IX. & IX. Ws.J 

In the number of the ^Annals and Magazine of Natural 
History’ for May 1874 we described the structure of the Poly- 
zoon which was named MiHej^ora qracilin hy Phillips, Certo- 
pora gracilis (Phillips’s species), Morris’s Catalogue, Vincu- 
Caria gracilis by others ; and we showed that the structure 
was such as to justify the institution of a new genus. We 
have now examined Ceriopora rhornbifera^ Phillips^ and have 
detected a central axis in it also, this structure being absent 
in (7. similis and C, interporosa, Phillips. In the two latter 
species the cells terminate in a mass of cancellated calcareous 
tissue of varying amount, but never forming a columnar, far 
less a tubular axis. We prefer therefore to leave them in 
the genus Ceriopora^ transferring C, rhomhifera to our new 
genus RhcAdomeson, After the publication of our former 

* Chiefly on the basis of the remarkable investigations of Nitsehe on 
Ahy^mUa fungoBUj Pall. See also M<$m. Acad. St. P^tersb. vol. xv. p. 

t With respect to this, see Hlk^kel, Gen. Morpbol. Bd. ii. p. exvi et 
ISO., and p. 418 et leo. 

i Ver|S. Anat Ote Aull. 1872, p. 248. See also HaokeL NoturL 
SebbpfiiDgsgesch. 4te Aufi. pp. 466, 4h7, Taf. 12, 18. 
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paper we sent to Professor Phillips specimens of Rh. gracile^ 
and received in reply the following note, among the last which 
he wrote : — 

^^April 3, 1874 

Deak Sir, — I agree with you in referring your beau- 
tiful specimens to the three species {M, (iramUtt^M, rhombifera^ 
M. interporosa) named in iny books i^orkshin*,’ vol. ii,, and 
^ Palteozoic Fossils’). Your examples are better than mine 
were ; but I have no doubt of the reference. The axis, which 
is jointed in your specimens, has probaldy been examined 
(small as it is) in transverse sections. Tlie difference of oppo- 
site faces in f/. or Rh, rhomhlfera is very interesting 

Yours tnily, 

.loHM iSriLLIPS.” 

The appearance of jointing is fallacious, as Prof. Prestwich 
may ascertain, the specimens having l)een retained by Prof. 
Phillips for the Oxford Museum. 


PiiABDOMESON, Young and Young, 1874. 

lihabdimeson rbombiferum^ Phillips’s species. 

Ceriopora ihornhiferti^ Pbillipfl. 

Stems slender, cylindrical^ free ; branches of nearly equal 
diameter, given off at wide intervals, as in Bh grcwtle^ and 
at right angles to the stem. Cells in quincunx all round fte 
stem ; they open at the bottom of depressed areas which are 
rhomboidal or hexagonal in outline ana are bounded by nairow 
tuberculated ridges, the tubercles on which are larger at the 
angles of junction ; average number of tubercles round each 
area, sixteen. Here and there dejiressed pits with quadran- 
gular boundaries intervene between adjacent cell-areas ; but 
they are csecal, and do not show in transverse sections. Cell- 
areas more numerous on one face than on the other, in the pro- 
portion of 2 to 3, the size of the areas being inverse to meir 
number. Centr^ axis slender, slightly flexuous, and without 
transverse septa. Cells conical, taring inferiorlyj thebr 
casts identical in form with those of Mharacile (Ann. & Ifag* 
Nat. Hist. 1874, xiii, pi. xvi. B. figs. 3 & 4). 

. Locality. — Hairmyres, East Kilbride, in limestone shales, 
and sparingly in every bed which yields Bh. gradle^ 

This species is easily distinguished from Rh. graeik : J, it$ 
stem is only half the thickness ; 2, the cell-areas are larger 
and angular ; 3, the prominent angular tubercle is wonting; 
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4, the cell-areas are of unequal size and number on the two 
faces. 

In Plate IX. the two faces are shown, and a transverse 
section exhibiting th(‘> proportions of the central axis. Tlie 
specimens are in the Hunterian Museum. 


In the Explanation of Sheet 23 (Mem. Gcol, Survey Scot- 
land) Mr, li. Etheridge, Juii., refers (p. 102) to a species of 
Polymra^ bearing a considerable resemblance to P. verrucoauj 
M^Ooy. The portions obtained are fragments of a robust 
branching coralline, with a nearly circular section, and a 
generally strong ana thick appearance, covered with numerous 
cell-apertures arranged in alternating lines on the celliilifcrous 
aspect, five or six apertures in each oblique line. The cells 
are very pustulose or wart-like, with prominent raised margins. 
The interspace between eacli a})crture is occupied by waving 
strius, and in some few specimens appfiars roughened. In 
P. i>ermcoaaj M‘Coy, the apertures are round, in the present 
species they are oval ; the margins are equal all round, here 
one is more projecting than the other. It has also a more 
robust and stronger appearance than McCoy’s species. The 
reverse presents the peculiar roughened look previously noticed. 
As it has only, hitherto, been found in fragments, the general 
habit and nature of the dissepiments cannot be stated. The 
disposition of the cells and mode of brandling arc exceedingly 
like those seen in Thammacm duhtua^ ydil. (King, Perm. Foss, 
p, 45, pi. V. fig. 9). In the generic description of Polypora^ 
il^Coy (Synopsis Carb. Foss. p. 206) states that the margins 
of the cell-apertures are never raised. As the margins in the 
present form are decidedly raised and prominent, might it 
not be a species of 17iamniscus ? If it be a new species of 
Polypora^ X would propose for it the specific designation of 
P. pmtulata*^^ 

We have received from Dr. Rankin, of Carluke, specimens 
of the fossil in question, so well preserved and snowing the 
habit so dearly that we are enabled to give the following 
deftcriptioHi 


Thamnutcua ? Rankiniy sp. nov. Plate IX. hi$. 

Stems free, dichotomous, circular, abqut tV diameter ; 
branches in one plane. Celluliferous face equal to two thirds 
dt circumference. Cells arranged in spirals, the left-handed 
sferies longer than the right-handed. Cell-apertures circular 
when entuti, becoming oral when worn ; lower lip prominent ; 
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margins of aperture tuberculate. Intercellular surface covered 
with finely tubercular ridges, whose teiminations form the 
marginal denticles. Non-cTlluliferous aspect finely granu- 
lar. faintly striate. Cells encroach irregularly on this face 
(Plate Ia. his^ fig. 5) ; and small apertures (fig. 4) seem to 
represent aborted cells. 

Locality, — Gillfoot, Carluke ; Gair ; Eobroyston : in Upper 
Limestone shales. 

The oni ament of a very young brancli (fig. 6) has a curious 
resemblance to that of {^dcorefijnmi. Figure 7 shows one of 
the apertures at the margin of the non-celluliferous aspect, 
and the wavy strim around it. 

The generic position of the fossil is uncertain. It is not a 
Polypora^ since it is not reticulate. Thamnisensy King, shows 
a tendency to reticulation; but the junctions arc at small angles. 
Synocindia presents the next step towards the Fencstell/i type. 
I£ the gemmuliferous vesicles described by King are essential 
to his ThavmiscuSj this cliaracter is wanting in our species, 
even in the beat-prCvSorved specimens. Longitudinal sections 
show the cells starting from an imaginary axis, and reaching 
the surface at various levels ; but the tendency to an aiTangc- 
ment in transverse series, seen in fig. 2, is apparent. We 
have not yet found the base of attachment. Meanwhile, 
though strongly disposed to regard tliis fossil as a true 
Ilorncra or a member of a closely allied genus, wo think it 
safer to leave it in the Palflcozoic genus Thamnisc^iSj and to 
name it 77/.? PanJeiniy after the gentleman to whom we owe 
the finest examples. 


XIjIII . — Note on the Geographical Distrihiition o/* the 
Temnocqdiala ehilensis of Blanchard. By JAMES WOOD 
Mason, Professor of Comparative Anatomy, Medical Col- 
lege, Calcutta. 

Some months ago I received from Captain F. W. Hutton, 
Curator of the Otago Museum, Dunedin, New Zealand, a 
series of speoimens of the freshwater craynsh lately described 
by liim in this Journal under the name of Paranephrope 
setosusy and was astonished to find, in the sediment at ttie 
bottom of the jar containing tliese crustaceans, numerous ex- 
am pics of this remarkable little Trematode (which owes its 
generic name to the fact that the cephalic end of its body is 
divided by four fissures into five tentacular processes, and 
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DuPribuiion of Temnocepliala chilensis. 

which is always found living ectoparasitically on the bodies 
of freshwater crustaceans) ; but none of them being still ad- 
herent to the integument of their ^^chum/’ and it consequently 
appearing to me just possible that they might have been 
detached from some other animal previously received from 
Chili ill the same jar^ I deemed it the wiser course to wait 
for more conclusive evidence of so interesting a distributional 
fact. 

I have since received from my friend Mr. W. Guyes Brittan, 
of Christchurch, New Zealand, an abundant supply of each of 
two species of crayfish, from the rivers Avon aiul Waimakiriri 
respectively, two or three individuals of each of wliich have 
gi'eat numbers of this Trernatode still affixed to the smooth 
intervals between the spines, both of the carapace and of the 
chelipeds. The occurrence of Tmmocej>hala in New Zealand 
is thus established. 

In their present shrunken condition, the little creatures 
closely resemble a split pea, with the tentacles projecting, 
fringe-like, from a portion of the circumference, and range 
from 1 to 4 or 5 mlllims. in diameter. 

Dr. K. A. Philippi, who gives (in ‘Arehivfur Naturgesch.’ 
1870, vol. xxxvi. pj). 35-40, pi. i. figs. 1-6) some details of its 
structure, states that ho himself found it in (5hili on a species 
of JEgleAiy and on no other river-prawn. Dr. C. Semper, who 
met with it in the Philip))ine8 on various species of freshwater 
crabs, in an interesting and full account (in ‘ Zeitschr. fUr wiss. 
Zool.^ 1872, vol. xxi. pp, 307-310, pi. xxiii.) of its anatomical 
structure, shows conclusively that its true position is amongst 
the Trematodes, and not amongst the Leeches, as was supposed 
by Blanchard and Moquin-Tandon. 

Calcutta, March 6, 1875, 

P.S. — Since the above was written, T have received the 
zoological collections made by Major Godwin -Austen during 
the expedition against the Daflas (as certain of the wild 
Mongoloid inhabitants of the north-east frontier of India are 
called), and found a single specimen of Temnocepliala chilenais 
in a bottle containing, besides numerous land animals of various 
groups, two fishes, to one of which it had in all probability 
^en attached. 

Indian Muaeum, Oaloutta, 

March 19, 1875. 
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'KJjlV •—J^e8cr{ptio7iS of new Species of Lqndoptera ^from 
Central America. By Aethuh Ga.11I)INKR Butlek, F.LS., 
F.Z.S., &c. 

We recoivoJ some time since a species of Morpho^ which I 
have been unable to identify with any form hitnerto charac- 
terized. Il is a very distinct and beautiful species, rescrabling 
on tlie upperside, as also in the outline of tli(‘ wings, J/. Mon* 
tezama and allies ; on the undeiside, however^ it more nearly 
ajiproaeheH M, Ntirptolemu^. As 1 bedieve tilts species to be 
quite new, 1 chaiacteiize it us follows : — 


Mtn'pho polyhaptus^ ri. sj). 

Above veiy like M. Montezuma: wings greenish blue, 
with a moderately broad black out(*r border; primaries with 
basieostal area dusky ; a wliite spot above end of cell ; black 
border widest upon costa, which is also black its far as the 
white spot ; an oblique elongate subcoslal white spot at inner 
third of external black border, also Uw apical suhmarginal 
series of w/iite points^ the inner series of four, the outer of 
three points ; fringe spotted with white at extremity of inter- 
nervular folds : seconnarics with the outer black border rather 
narrower than in primaries ; fringe with two white spota 
between each undulation ; two dull red liturse at anal angle; 
abdominal area grey, palest at base ; Ixidy dull brown; hcad^ 
collar, ami pterygocies black ; the extcnial margin of the palpi 
and two dots between the eyes red, two spots on the collar 
creamy yellow, a spot on each of the pterygocies greyish white : 
antenna^ black. Wings below deep chocolate-brown, varied 
with pale shining green bands, large red-zoned ocelli, and buff 
and scarlet submarginal bands : general pattern as in M, Neo* 
pto/emuSy from which it differs as follows ; — ^j'lrimaries with 
the costal greenish streak red at base ; no longitudinal green 
streaks in the cell, but two well-defined transverse stress— 
the first in-cgular, oblique, reddish at its lower extremity, the 
second crossing the middle of the cell in a straighi line; 
two indistinct, irregular, oblique, subterminal discoidal lines : 
streaks bounding the lower margin of the cell and the bases or 
the median branches, rose-coloured instead of green ; irregular 
postmedian green band distinct^ and nearly equal in t^idlh 
from subcostal nervure to the middle of iutemo-median inter- 
space, where it terminates near the external angle in two rosy 
s})ot8 ; an oval oblique subcostal spot above the uppermost 
ocellus ; ocelli with naiTower deep orange-red zones ; 8u1> 



Lejndoptera from Central America* 330 

raarglnal white spots wider apart, connected by distinct black 
dashes, the ground-colour between them bright buff ; secou- 
darioB with a crimson streak near the base and three on abdo- 
minal area, also a crimson streak along the lower half of 
the abdominal margin ; iiTcgular green streaks on basal area 
broader and more distinct; intermediate submiirginal lunu- 
lated streak crimson, excepting at the interruptions on the 
nervures, where it is grey ; ocelli larger, with deep orange- 
red zones. 

Expanse of wings /> indies 3 lines. 

H(A. Costa Rica {Orah). Typ?, B.M. 

In a collection of insects rc(‘cntly presented to the British 
Museum by Osbert Halvin, Esq., 1 have found the following 
beautiful now species of Hcterocerous Lepidoptera : — 


Family Arctildas. 

Hubfamily Cuabtdstnje^, 

Genus Belemnia. 

Beleinnta Jovis^ n, sji. 

General character of B, eryxy but much larger and more 
brilliant in colouring, the rosy spot on primaries replaced by a 
larger deep-carmine spot ; the aWomen above entirely bright 
metallic green, with a central longitudinal brown streak ; in 
B, eryx the hinder segments arc purple in the male, and the 
female probably has a j^ellow instead of a rosy spot in pri- 
maries; on the underside the green streaks and spots are 
much more brilliant than in B. eryxy and the carmine spot 
as above. 

Expanse of wings 2 inches to 2 inches 1 line. 

Hao. Vemgua {8alvin)y Honduras {Miller). Type, B.M. 

The example from Honduras was previously the only repre* 
sentative of this species in the collection, ana was considered 
to be the female of B. eryx ; now, however:, we have a fine 
series, owing to the generosity of Mr. Salvin, and there can 
be no doubt of its entire distinctness. It is most like B. in- 
aurata of Sulzcr (nec Cramer), but differs in the uniform green 
colour of the abdomen in both sexes. B. inanrata of Cramer 
may be named B, Orameru 

e 1 find by a careful study of the structural characters of this group, 
apd lUuro espeeialty of the nouration of the wings, that they cannot m 
selwrated firom the Arotiidie. 
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Subfamily PmrcorxxirM. 

Genus Pericopis. 

Fericopta Lucretia^ n. sp. 

V . Allied to P. zerhinay but broader and shorter in the 
wing ; the bands in primaries loss oblique and more diffused ; 
the spot crossing the discoidai cell narrowed into a sti’oak, 
and 1 ‘oritinued across the wing to the submedian ncrvure ; the 
submarginal series of reddish ochreous lunulated spots smaller, 
eiglit in number, and tliereforo forming a continuous series ; 
tlie dis(‘Ocellular black line interrupted ; abdomen more orange 
in tint ; primaries below with all the markings welt defined, 
the median nervure and its branches blackened ; secondaries 
with tlie veins blackened, the costal area (excepting at base) 
dark blown ; the outer margin with a broad dark brown bolder; 
the Hubmaiginal ochreous spots seven in number, and very 
small ; a broad black longitudinal ventral streak on the 
alidomcn 

]^\])aiii>( of wings 2 inches 10 lines. 

Hid), V( lagua (AVi/v/a). Type, B.M. 

The position of this sjiecies will be between P, Iconina and 
P. zerht7ia* 


Family MelameiidsB* 

Genus JosiA. 

Josia ermiatay n. sp. 

Primaries black, with a broad orange-yellow streak from 
base to centre of outer margin ; secondaries with the costa 
and external areas broadly black, a broad central orange-yellow 
belt from inner margin to apex ; inner margin orange : body 
black above, head and thorax spotted with orange, metathorax 
orange ; abdomen with a creamy white, narrow lateral line : 
trochanters, proximal extremity of tibise and tarsi of first pair 
of legs, whole of hind pair of legs, creamy wliite ; venter 
creamy white: body below otherwise black; wings with the 
orange bands broader, otherwise as above. 

Expanse of wings 1 inch 3 to 5 linos. 

H<w. Veragua {Balvin). Type, B.M. 

Nearly allied to th^Joaia fadma of Walker and to «/• UgaUiy 
but easily distinguished from both by tlie whitish lateral line 
and more distinctly white venter of the abdomen; it also 
differs from the Josia fulvia of Walker (nec Linn.) in the 
greater width of the orange bonds, and from both in the 
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of an^ otati^ ooatal mmrgb to the piimarie». The 
J^hakifHet JkMu of Clerck*e ^ leones ’ is a Cfkrysauge closely 
allied to my 0. Umhaia, 

Family lithodUte, 

Genus RusciNO. 

RmcAno latifasciatm^ n. sp. 

Closely allied to R. menm^ but rather smaller, with the 
ochreous bands of primaries, basal area of secondaries, and 
body deeper in colour, the oands of primaries broader, the 
external hlack area of secondaries slightly narrower. 

Expanse of wings 1 inch 4 to 8 lines. 

i/oA. Veragua {Salvin), Three specimens, B.M. 

Evidently a local form of R menea. 

Family Larentiidse. 

Genus S(Okdyua. 

Scordylia Salvin iy n. sp. 

Wings above saffron-yellow, the apices broadly black; 
primaries with the outer margin, including the apical area, 
tnra centre of costa to submedian nervure broadly (but 
deCreasingly) black, the inner edge of tlie black area irregu- 
larly zigzag, internal margin at external angle narrowly black, 
three basicostal red-brown dots : a small quadrate costal yellow 
spot at centre of black apical area j two or three apical whitish 
dots on the fringe ; secondaries with the apical black area tri- 
undulated internally ; an irregular narrow external black 
border from apical area to and angle : body whity brown : 
primaries below with the basal half of costa whity brown, 
crossed by block and red-brown liturm ; apex red-brown ; the 
costal spot and a diffused patch at apex whity brown ; secon- 
daries whity brown^ frecxled with red-brown; api(^ area 
red-brown, varied with grey and whity brown ; otherwise as 
above. 

Expanse of wings 1 inch 4 lines. 

Veragua (Sahnn). Two examples, B.M. 

S. Bahini is most nearly allied to 6'. perjkctaria^ but is 
larger, has the black area of primaries much narrower towards 
external angle, and a yellow costal spot upon it ; the apical 
area of secondaries is also broader, and the under surface of 
all the wings (excepting at apex of primaries) much deeper 
in colour, 

Ann. <fe Mixg. N, Hist. Ser. 4. VoL xv. 24 
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Family Tortricidse. 

GenuB A'rTKRU. 

Attena rivularis^ ii. sp. 

Nearly allied to A. volcantca\ rather more golden in colour- 
ing, the black costal area of priniarics broader, and the ex- 
ternal border narrower ; the transverse creamy-white streaks 
of costal area longer, and not unit(*d to one another at their 
lower extremities ; the branching apical external streaks more 
transverse ; five black spots within the lower half of the cell, 
one or two on the disk near the external margin, and some- 
times several along the inner margin ; secondaries with three 
disconnected marginal black spots at apex, and five along the 
external margin : below as above. 

Expanse of wings 1 inch 3 lines. 

Hab, Veragua {Salvin). Two sjiecimens, B.M. 

This species evidently takes the place of the New-Granadan 
A. wloanica at Vercagua ; it is a very beautiful insect* 

Amongst the other Lepidoptera presented to the collection 
by Mr, Salvin, I may mention the veiy beautiful Charidm 
arrogant of Walker, Flavin la hvta^ and Simena luctiferay of 
which we previously only possessed the types (of (7. arro^am 
four examples, and of the other two species a good series) j 
also two examples of Tosiormrpha longiviitdy Folder, which 
was not previously in the collection, but only differs in its 
superior size from Walker’s Jo$ia peueirata. 


XLV. — Tylenchus millefolii, n, a new Oall^producing 

Angtiillulide, By Dr. Fbanz LoW 

On the lowest leaves of the common milfoil {Ackilha wwVfe- 
Jbliumy Linn.), which usually fonn a small turf, fSrom spring 
to autumn we find small gall-like inflations, 3-4 millims. in 
length, which are generally seated upon the midrib, less 
quently at the base of the pinnas, but always in the neigh- 
bourhood of the apex of the leaf. These inflations, wmch 
show no means of entrance or exit any where, are covered 
externally by the epidermis of the leaL and are et first just 
as green as the rest of the leaf and equally haixy. The walls 

• Translated by W. 8. Dallaa, F.L.8., from the ^Verliaiidluiigen dor 
k.^k aoologiach-botanifleheu Gosellschan in Wien7 Band xxir. (1874). 
pp. 17-24. 
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are at first comparatively thick, firm, and full of sap ; hut 
towards autumn they gradually become thinner, less juicy, 
and wrinkled in folds, whilst their colour at the same time 
gradually changes to yellowish green. Two or three of these 

S ails often occur upon one leaf, by which the latter is greatly 
eformedj as each gall causes an angular bending or twisting 
of the axis of the leaf. 

If we open one of these inflations we see in its interior, 
with the lens, a soft whitisli lump, surrounded and penetrated 
by a greenish yellow, somewhat viscous fluid. This whitish 
lump, when brought into contact with a drop of water, quickly 
flows asunder ; and we then ace, under the microscope, hundreds 
of Anguillulse in all stages of development, twisting about one 
over the other with slow movements. 

As in all known Anguillulas of plants, the extraordinary 
vitality of this spexjiea after desiccation for months is very 
remarkable. I tested this tenacity of life, by taking a leaf 
bearing galls, collc(!ted in May and dried for my herbarium, 
and moisteuing it in October. Within a few hours all the 
Anguillulee, which had been dried in it until they were quite 
brittle, were again lively. Even those which are repeatedly 
dried upon the object-slide of the microscope waken to new 
life after each moistening. This remarkable tenacity of life 
is confirmed by most authors. Dr. Julius Kiihn, who dis- 
covered Angmllula ddmaci in the inflorescence and fruit of 
Dipsacm JvMonumy Mill.*, found that this species came to 
life again when moistened with water after eight months’ de- 
siccation in a heated room. Bauerf states the duration of the 
capacity of revivification in Anauillula tritici at eight years. 
Baker J found that the young o\ AnguiUuJxi^ tritici enclosed in 
diseased grains of wheat comd be revived even after a desic- 
co/tion of twenty-seven years, by moistening with water ; and 
this property, which the Anguillulas possess in common with 
the Taraigra^ and Rotatoria, was already known to Linn^§. 

But reviving as is the effect of moistening with water upon 
the dried Anguillalas, remaining in it is equally injurious to 
them ; for although they cannot exist without a certain amount 
of moisture, they die m water usually within a few days, as 

♦ Zeitschr. fur wise. Zool. Bd, ix. (1858), jp. 129. 
t Ann. dee Sci. Nat. tome ii. (1824), p. 1^. 

i I^ttro de Needham en r^onse aa MSmolre de BoflVedi dans le 
JourftaldeBhyuque de rAbh4 Kosier, 1775, p. 227. 

f Liiia4 says d the Angtiillulie of vinegar and paste (Syst. Nat ed. xsi. 
tom. i. p. 132fi) : — ; Cor^ liberum, uniforme, r^ivivum, artubus 
ienauflque extemia nutlis. 1. c%. redtwvtim, filiforme, utrinque attenu- 
atam ; nabitat in aceto at glutine Bibliopegonim. Reviriseit ex aqua per 
annos exsiccatum ; ovipamm vel viviparum.” 

24 * 
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was also observed by Dr. Kiibn in the case of Anguilhla 
dipsacu 

1 have hitherto met with the deformations produced by 
the Anguillulide under consideration on the leaves of A chtU 
lea miUefolium^ only in some parts of the Pfalzauthal in 
the Wienerwald, and always only in very smaH numbers. 
Whether the whole plant is injured by it 1 could not ascertain, 
as 1 have always found it only upon tlie leaves of isolated 
plants of scanty growth standing upon poor soil, never upon 
strong and luxuriant plants. 

The AnguillulsB themselves agree exactly in their principal 
characters with the other known forms infesting plants. The 
only specific differences are derived from the size and colour 
of the body, and the proportions of its parls to one another. 
But before indicating the specific characters of the milfoil- 
Anguillula, 1 will give an accurate description of it. 

The Anguillul03 of the milfoil have an elongated body, 
attenuated towards the two ends, routid in transverse section, 
and of undecided colour. They may be said to be translucent 
whitish with a greenish yellow shimmer. Tliis shimmer, how- 
ever, ajipcars to proceed from tlicir food, which in all proba- 
bility consists 01 the above-mentioned greenish yellow fluid 
contained in the galls. By transmitted light the body is seen 
to be entirely filled with granules of different sizes and forms, 
which prevent any examination of internal organization. The 
external integument of the body is rather thic^, quite smooth, 
and shining, la the middle of the anterior, obtusely roundea 
end of the body is the mouth, wdiich is continued within into 
the cesopliagus, which mns straight for a very short distance, 
and at a distance from the mouth equal to the transverse 
diameter of the body at the same spot preijents a globular 
muscular dilatation. From this it runs backward iu an in- 
distinctly visible tortuous line, and at the second curvature 
loses itself entirely in tlie granular contents of the body. In 
Anguillvla dtpmci Dr. Kiihn observetl that the portion of the 
oesophagus situated behind the globular dilatation was also 
somewhat tortuous, and presented at its extremity a second 
similar dilatation, which I could not detect in the Anguillula 
of the milfoil. The other Anguillulidm (e. g, A.JluvtaHlts. 
acetiy glutinisy mucronatay Uneay &c.) possess similar rounded 
muscular dilatations of the oesophagus*. 

The posterior extremity of the body is rather rapidly atten^ 
uated, and terminates in a much finer point than the anterior 
end. I*rof. Grube has already indicated that all Anguillute 

• Orube, Ueber ebige Anguillulen, und die Entwicklutrg von Oor^m 
in Arch, fur Natiirg. Jahrg. xv. (1840), p. 868. 
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living in plants are oviparous*, and that they have their genital 
apertures m the vicinity of the posterior extremity of the body* 
This is precisely the case in the Anguillula of the milfoil ; it 
is oviparous, and the genital apertures of both sexes are more 
or less near the caudal extremity. Their distance from the 
latter must be regarded, in the present state of our knowledge 
of those animals, as one of the best of the few specific ciiaracters. 
The male has a somewhat curved liuguliform penis, rapidly 
attenuated from a broad base ; tliis can be pushed forth from 
tlie anus, which surrounds it like a sheath, and opens obli(][ucl^ 
backwards and outwards. The cleft-like anal orifice, which is 
placed transversely to the longitudinal axis of the body, has a 
slightly prominent margin, and is situated at a distance of 
one sixteenth or one seventeenth of the total length of the 
body from the end of the tail. Immediately bohincl the aims 
the transverse diameter of the body of the male diminishes 
considerably ; it tapers off quickly to a point, which in the 
adult male is always bent almost angularly in a direction 
away from the anal aperture. In most cases the penis was 
retracted wdthin the anus, so that the margins of the latter 
closed together ; only in one individual did the apex of the 
penis prouict from the anal cleft, when it was distinctly seen 
to be a little broader tlian thict, f. tongue-shaped. The 
magnifying-power with which I worked did not enable me 
to see distinctly the two npicula and accessory parts, of which 
the penis of the AnguilluUdsa consists. 

A short distance in front of the male genital aperture, about 
the beginning of the last twelfth of the body, there originates 
a very delicate, perfectly transparent membrane, wliich extends 
over the above-mentioned genitalia to the hinder extremity, 
and is attached to the sides of the body. This membrane is 
usually tightly stretched, only mipearing slightly folded trans- 
versely in dried individuals. When the male is laid exactly on 
bis back, the membrane described is frequently seen to project 
a little laterally beyond the margin of the body ; but in most 
instances this is not the case. 

^ As Linn^ wae alrea4y aware (seo note §, p. 341), the Anguihulidw 
are sometimes oviparous, sometimes viviparous. These different monies 
of reproduction even occur in the same species; for Goeze reports 
(^^Mikrosk. Erfohrunffen iiber die Essignale,” in the ‘ Naturforschor,* 
StUde i* 1774, p. 34) that the Angiiillul® of vinegar bear living young 
after the manner of the Aphides, from July until autumn, and in the 
autumn lay eggs which survive the winter. Nay, even the same indi- 
vidual be both oviparous and viviparous ; for Claus states (Zeitschr. 
fdr wiss. Zool Bd. xii. 1863, p, 854) that his oviparous A. hnmiqnm is 
identical with Grubers A. mucromta, ae in this species the same female 
produces her first brood oviparously and the later ones viviparously. 
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What functions this organ performs^ and what are its rela-' 
tions to the genital organs, is still unknown. Dr. J. Kuhn 
first discovered this organ in the mole of his Anguillula dip^ 
gaciy and he also found it impossible to find any data for its 
elucidation in his repeated observations of that worm. With 
regwd to the interpretation of this organ (which occurs in the 
males of all the species of the genera TylmohuSy Bast,, and 
Mhahditisy Duj.) 1 agree rather with Ktthn than with Bostian^, 
being, like the former, of opinion that it is stretched like a 
velum over the anal aperture ; whilst Bastian thinks that two 
delicately membranous wings (^‘caudal alce^’) ai*e attached to 
the sides of the tail of the male, the contour of which is seen 
under the microscope both in the lateral and dorsal position. 
For if Bastian’s opinion were correct, the membrane must 
appear much iiairower in the lateral than in the dorsal posi- 
tion of the animal ; but just the contrary is the case. 

The female genital aperture is also situated near the hinder 
extremity of the liody, and leads to a vagina directed vertically 
to the longitudinal axis of the body, which opens outwaras 
with prominent margins, and there appears as a short trans- 
verse cleft {riilva). The distance of the vulva from the hind- 
most point is one eiglitli of the total length of the body. This 
[caudal] nart of thelKidy in the female is always slightlj)^ bent 
towards txie ventral side, and does not diminish so rapidly as 
in the male. As already mentioned, the granular and vesi-* 
cular contents of the body render all insiiection of it almost 
impossible j and so I did not succeed in recognizing the in- 
ternal sexual organs, the termination of the intestine, and the 
anal aperture in the female ; on the other hand. I twice saw 
distinctly, in the interior of the body of the female, c^uite close 
to the vulva, a sharply defined egg, which showed precisely 
the same finely granular contents mixed with a few vesicles 
as the numerous eggs lying loose among the worms. 

Males and femdes uo not differ in length in this species* 
The greater number of them are almost exactly 1 millim* in 
length ; only a few do not reach this size, and remain only 
0*9 millim. long. But as exceptions exist dmost everywhere, 
I found among the majority of females of nearly equal length 
one of 1*3 millim. length, and of proportionately increased thick- 
ness. As regards thickness, the males of the same length ap- 
pear to be a little thinner than the females. It is, however, very 
difficult to give perfectly accurate, reliable measurements for 
creatures such as these little worms — as on the one hand, vrhen 
alive they are never still, but are constantly bending, stretching 

Monograph on the Anguillulid»,” Trana. Linn. Soc. vol. xxv. (1866), 
p. 156. 
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and pushing about : and on the other, when dead, although 
thej may lie straignt, they may always be unduly extended 
or contracted, which with such small individuals may easily 
cause a difference of 0*1 millim. or even more. The young 
Anguillulm not yet sexually mature, which always occur asso- 
ciated with the fully developed and sexually mature individuals, 
and indeed in greater number than the latter, are of very dif- 
ferent lengtlis according to the degree of their development. 
In the form of the body they resemble the sexually mature 
individuals ; only the granules and vesicles of the contents of 
tlie body are larger. 

The egg is about twice as lon^ as broad, equally rounded 
at the two ends ; its contents are finely granular, with several 
vesicles scattered through them. Some time before hatching, 
the young AnguillulsB may be seen through the delicate mem- 
brane of the egg. They lie elliptically curled up in the egg, 
following the form of the latter. W hen hatched tney are about 
five times as long as the egg, or about one fifth of the length 
of the adult^. The circumstance that we almost always find 
together all the stages of development of the Anguillula of 
the milfoil, from the egg to the egg-laying individual, may 
be explained by supposing either that in this species several 
generations follow one another during the favourable season of 
the year, or that the oviposition takes place at very various 
times, as. indeed, Dr. KUhn supposes to be the case with 
Anguillvla dipaad. 

The mode of life of the milfoil- Anguillula probably re- 
sembles exactly that of A. dipsacL KtUin, A, triticij Koff., 
and other Aiiguillulie of plants. Tne young asexual Anguil- 
lute winter in the leaf-galls ; or the last-deposited eggs may 
winter outside the galls ; and in the spring, when the galls are 
already rotted by the moisture of the soil, they quit them, 
creep upon the young shoots of the milfoil, bore into the still 
tenaer tissues of the expanding leaves, and produce upon them 
afresh the galls described at the commencement of this paper, 
in which tney become further developed, and give birth to 
new generations. Towards autumn the original abundance of 
sap m the galls is gradually exhausted, their green colour 
passes to yellow : finally they become withered and wrinkled ; 
and the indiviauals contained in tliem, which have never 
ouiticd the gall, stiffen or become dried up at the beginning of 
tlie cold season, to be awakened again from this apparent 
deatih only by the sunshine of spring. 

s In the viviparous Aiiguillulidie, such as AnyuUhda aceti^ 
fiumUUif &c., the young are boru still enclosed in the egg^membranee* 
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On <t new QalUproducing AnguiUnUie. 

Bauer, Davaine^, and Bastian have made intereating ob- 
servations as to the mode in which the Anguillulse of the 
wheat got into the flowers of Triticum vulgarcy Vill. Bauer 
sowed grains of wheat into the furrows of which he had 
introduced young individuals of Anguillula triticiy and found, 
by examining the plants from time to time, that the Anguil- 
lulae ascended to the ears in the interior of the straw. Dayaine, 
on the contrary, asserts tliat the Anguillulae creep from without 
into the innermost sheath of leaves which surrounds the 
growing ear, and then penetrate into the extremely delicate 
parenchyma of the flowers at a time when all the parts of the 
flower exist as rudiments in the form of scales. Bastian, who 
successfully repeated Bauer’s inoculation ex})criment8, confirms 
Davoine’s observations, which also agree with the opinions 
expressed by Dr. Kiihri as to the mode of life of A'tiguillula 
dtpsaci. 

The Anguillula discovered by me producing galls the 
milfoil belongs to the genus Tylenchus^ establisned by Bastian, 
and charactenzed by him as follows — ^‘Body naked, tapering 
at the two extremities ; extremity of tail without a sucking- 
papilla ; integument with extremely fine transverse strise ; in 
the pharynx a protrusible spear with a trilobed base^ oeso- 
phagus globularly dilated in the middle ; intestine indistinct, 
covered with coarse, colourless fat-granules ; vulva consider- 
ably behind tlie middle of the body ; uterus unsymmetrical ; 
the two sptcula of the penis united to the postenor accessory 
piece; caudal alee in the males not supported by tays; move- 
ments sluggish.” To this genus Bastian refers, besides three 
species [T. Davainii^ terruvlay and obtmus) established by 
him, 2\ i/riticij Koffredi, of the wheat, T. diysaeij Kiihn, of the 
teasel, and the grass- Anguillul® ( T, agrosHdis and phmaridiSy 
Steinb.), which Steinbuch j: found in pouch-likc galls in the 
flowers of Agrostis syhaiica. Huds.. and Phalane phleddea^ 
Linn.§ It is probable that the proaucers of the galls founa 
by rrauenfeldll upon the leaves of Onaplialium Leontopodium^ 

* Davaine, ^Becherchos aur 1' Anguillula du bI4 niellS/ Faria 1857, 
pi. iii. fig. 12. 

t [I)r. Low fieems to haye modified Mr. Bastian’s generic character, as 
ibis, although marked ae a Quotation, differs in some points from the 
description in Linn. Trans, vol xxy, p, 125 . — ^Ed.] 

t *I>er Naturforschor,* 28. Stiick (1799), pp. 2a8 k 266. Dieeing, in 
his ^Systema Helminthum/ ii. p. 1*32, baa described as a single apeeW, 
under the name of Anfpdmda grammmrum^ the three epeolea A. 
agroitidiSf and phalaridM. 

S Agt^oetit §glvatica, Huds., is synonymous with Agr&Uii pelgmor^f 
Iluds.; and Phahrit phleoide$j Linn., with Phleum ^rntneri, Wibal. 

II ‘ Verhandl. zool.-bot. Qesellsch. in Wien/ Bd. xxii. p, 807, 
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Jacq*) aiid Faloaria Bivini^ Host, al»o belong to tliis genus, 
and perhaps the Anguillula secaUa^ Nitschke, which lives in 
the lower internodes of the rye*. 

Almost all the species plaeed in this genus live in plants, 
and are for the most part gall-producers ; for, according to 
Bavaine^s investigations, the coctled grains of wheat are not 
diseased seeds, but galls probably originating from the rudi- 
ment of a filament, as he found the aborted pistil in the 
diseased flowers ; and Bastian (/. c. p. 87) further adduces, in 
support of this view, the fact that in his inoculation experiments 
the cockled grains were always formed on the diseased plants 
when the healthy stalks first began to flower. By analogy 
the little sacs in the flowers of grasses in which Steinbucli 
found the above-mentioned grass-Anguillulce will also probably 
be not deformed fruits, but galls. 

As the Anguillula of the milfoil differs from the other 
yiecies of the genus TyUnchm by several constant characters, 
I descrilic it as a new species under the name of TyUnchm 
milUfolii, The folloiving is its diagnosis : — 

Tylenchus milUfoln^j lu sp. 

Albidus, transparens, corpore in utroque sexu 0 * 9 ~ 1*3 millira. 
longo, exti’emitate antica pariun attenuata, obtusa, rotundata, 
postica lentius acuminata, cauda maris (a pene) cor- 

poris a3quante., dorsum versus hamuli instar curvata, cauda 
femime (a vulva) 4 corporis coquante, ventrem versus paulo 
incurva. Distantia buibi oesophagi ab ore latltudinem cor- 
poris eodem loco vix sequantc. 

Habitaculum : Gallee in fotiis Achilleoi millejvln. 


XLVL — Experiments on the supposed Auditory ApparcUus of 
the Culex mosquito. By Alfked M. Ma yer|. 

Ohm states in his proposition tliat the ear experiences a 
simple sound only when it receives a pendulum-vibration^ and 
that it decomposes any other periodic motion of the air into a 
series of pendulum-vibrations, to each of which corresponds the 
seniMtioo of a simple sound. Helmholtz, fully persuaded of the 
truth of this proposition, and seeing its intimate connexion 

♦ ^ Verhandl. zooL-bot Gesellscb. in Wien/ Bd. xviii. p. 901. 
t [The worm is figured, with some details by the author (/. c. pL i. b) ; 
but we bave not thought it necessary to reproduce the 6gures, as tne 
desemtion is clear enough without them.— Ei>.] 

X Irom the ^Philoso^ical Magazine/ ser. 4, vol. xlviii. No. 3l9. 
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with the theorem of Fourier^ reasoued that there must be a 
cause for it in the very dynamic constitution of the ear ; and 
the previous discovery by the Marquis of Corti of several 
thousand* rods of graded sizes in the ductus cocblearis^ indi- 
cated to Helmholtz that these were suitable bodies to effect the 
decomposition of a composite sonorous wave by their covibrating 
with its simple harmonic elements. This supposed function of 
the Coiti organ gave a rational explanation of the theorem of 
Ohm, and furnished " a leading-thread which conducted Helm- 
holtz to the discoveries contained in his renowned work Die 
Lehre von den Tonempfindungenf, In this book he first gave 
the true explanation of timbre, and revealed the hidden cause 
of musical harmony, which, since the days of Pythagoras, 
bad remained a mystery to musicians and a problem to philo- 
sophers. 

It may perhaps never be possible to bring Helmholtz^s hypo- 
thesis of the mode of audition in the higher vertebrates to the 
test of direct observation, from the apparent hopelessness of 
ever being able to experiment on the functions of the parts of 
the inner ear of mammalia. The cochlea, tunnelled in the hard 
temporal bone, is necessarily difiicult to dissect ; and even when 
a view is obtained of the organ of Corti, its parts are rarely 
in situ, and often they have already had their natural structure 
altered by the acid with which the bone has been saturated to 
render it soft enough for dissection and for the cutting of sec- 
tions for the microscope. 

As we descend in the scale of development from the higher 
vertebrates, we observe the parts of the outer and middle ear 
disappearing, while at the same time we see the inner ear 
gradually advancing toward the surface of the head. The 
external ear, the auditory canal, the tympanic membrane, and 
with the latter the now useless ossicles, have disappeared in 
the lower vertebrates, and there remains but a rudimentary 
labyrinth. 

* According to Waldoyer, there are 6500 inner and 4500 outer pillars in 
the organ of Corti. 

t ** But all of the propositions on which we have based the theory of 
consonance and dissonance rest solely on a minute analysis of the sensa- 
tions of the ear. This analysis could have been made by any cultivated 
ear without the aid of theory ; but the leading-thread of theory and the 
employment of appropriate means of observation have facilitated it in an 
extraordinary degree. 

**Above all things 1 beg the reader to remark that the hypothesis on the 
covibration of the organs of Corti has no immediate relation with the ex- 
planation of consonance and dissonance, which rests solely on the ihets of 
observation, on the beats of harmonics and of resultant sounds«^**— Helm^ 
holts, Tonempfindmgen, p. 542. 
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Altboagb the hotnolagical connexions existing between the 
vertebrates and articulateSi even when advocated by naturalists^ 
are certainly admitted to be imperfect, yet we can hardly sup- 
pose that the organs of hearing in the articulates will remain 
stationary or retrograde, but rather that the essential parts of 
their apparatus of audition, and especially that part which re- 
ceives the aerial vibrations, will be more exposed than in higher 
organisms. Indeed the very minuteness of the greater part of 
the articulates would indicate this; for a tympanic membrane 
placed in vibratory communication with a modihed labyrinth, or 
even an auditory capsule with an outer flexible covering, would 
be useless to the greater number of insects, for several reasons. 
First, such au apparatus, unless occupying a large proportion of 
the volume of an insect, would not present surface enough for 
this kind of receptor of vibrations ; and secondly, the minute- 
ness of such a membrane would render it impossible to covibrate 
with those sounds which generally occur in nature, and which 
the insects themselves can produce. Similarly, all non-aquatic 
vertebrates have an inner ear formed so as to bring the aerial 
vibrations which strike the tympanic membrane to bear with the 
greatest effect ou the auditory nerve-filaments; and the minute- 
ness of insects also precludes this condition. Finally, the hard 
test, characteristic of the articulates, sets aside the idea that they 
receive the aerial vibrations through the covering of their bodies, 
like fishes, whose bodies are generally not only larger and far 
more yielding, but are also immersed in water which transmits 
vibrations with 41 times the velocity of the same pulses in air 
and with a yet greater increase in intensity. For these reasons 
I imagine that those articulates which are sensitive to sound and 
also emit characteristic sounds, will prove to possess receptors of 
vibrations external to the general surface of their bodies, and 
that the proportions and situation of these organs will comport 
with the physical conditions necessary for them to receive and 
transmit vibrations to the interior ganglia. 

Naturalists, in their surmises as to the positions and forms of 
the organ of bearing in insects, have rarely kept in view the im« 
portant consideration of those physical relations which the 
organ must bear to the aerial vibrations producing sound, and 
which we have already pointed out. The mere descriptive ana- 
tomist of former years could be satisfied with his artistic faculty 
for the perception of form ; but the student of these days can 
only mime progress by constantly studying the close relations 
which necessarily exist between the minute structure of the 
organs of an animal and the foi'ces which are acting in the 
and which traverse the medium in which the animal 
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lives. The want of appreciation of these relations, together 
with the fact that many naturalists are more desirous to de- 
scribe many new forms than to ascertain the function of one 
well-known form which may exist in all animals of a class, 
has tended to keep many departments of natural history in the 
condition of mere descriptive science. Those who are not pro- 
fessed naturalists appreciate this perhaps more than the na- 
turalists themselves, who are imbued with that enthusiasm 
which always comes with the earnest study of any one depart- 
ment of nature ; for the yierusal of those long and laboriously 
precise descriptions of forms of organs without the slightest 
attempt, or even suggestion, as to their uses, affects a physi- 
cist with feelings analogous to those experienced by one who 
peruses a well-classified catalogue descriptive of physical in- 
struments while of the uses of these instruments he is utterly 
ignorant. 

The following views, taken from the 'Anatomy of the luver- 
tebrata ' by C. Th. v. Sicbold, will show how various are the 
opinions of naturalists as to the location and form of the organs 
of bearing in the Insecta : — There is the same uncertainty 
concerning the organs of audition [as concerning the olfactory 
organs]. Experience having long shown that most insects per- 
ceive sounds, this sense has been located sometimes in this and 
sometimes in that organ. But in their opinion it often seems 
to have been forgotten, or unthought of, that there can be no 
auditory organ without a special auditory nerve which connects 
directly with an acoustic apparatus capable of receiving, con- 
ducting, and concentrating the sonorous undulations. (The 
author who has erred most widely in this respect is Mr, L. W* 
Clarke in Mag. Nat, Hist., September 1838, who has described 
at the base of the aritennsB of Carabus nemoraliSf lllig., an audi- 
tive apparatus composed of an auricula, a meatus auditorius 
externus and internus, a tympanum and labyrintbus, of all of 
which there is not the least trace. The two white convex spots 
at the base of the antenna) of Blatta orimtalis, and which Tre- 
virunus has described as auditory organs, are, as Burmeister has 
correctly stated, only rudimentary accessory eyes. Newport and 
Ooureau think that the antennae serve both as tactile and as 
auditory organs. But this view is inadmissible, as Erichaohi 
has already stated, except in the sense that the antennse, like idt 
solid bodies, may conduct sonorous vibrations of the air ; but 
even admitting this view, where is the auditory nerve f for it is 
not at all supposable that the antennal nerve can serve at the 
same time the function of two distinct senses.) 

Certain Orthoptera are the only Insecta with which there 
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has been discovered in these later times a single organ having 
the conditions essential to an auditory apparatus. This organ 
consists^ in the Acrididsei of two fossse or conchs^ surrounded 
by a projecting horny ring, and at the base of which is attached 
a membrane resembling a tympanum. On the internal surface 
of this membrane are two horny processes, to which is attached 
an extremely delicate vesicle filled with a transparent fluid and 
representing a membranous labyrinth. This vesicle is in con« 
nexion with an auditory nerve which arises from the third tho- 
racic ganglion, forms a ganglion on the tympanum, and termi- 
nates in the immediate neighbourhood of the labyrinth by a 
collection of cuneiform staflP-Iike bodies with very finely pointed 
extremities (primitive nerve-fibres?), which are surrounded by 
loosely aggregated ganglionic globules. (This organ has been 
taken for a soniferous apparatus by Latreille. J, Mtillcr was 
the first who fortunately conceived that in Gryllus hierogly- 
phus this was an auditory organ. He gave, however, the inter- 
pretatiou only as hypothetical ; but I have placed it beyond all 
doubt by careful researches made on GomphoceroSf Oidipoduy 
Podisma, Valoptenus, and TVuxalis,) 

“ The Locustidai and Achetidee have a similar organ situated 
in the fore legs directly below the fernoro-tibial articulation. 
With a part of the Locustidse (Meconema, Barbitisies, Phanero- 
pteroy Phylloptera)y there is on each side of this point a fossa, 
while with another portion of this family there are at this 
same place two more or less spacious cavities (auditory cap- 
sules) provided with orifices opening forward. These fossse 
and these cavities have each on their internal surface a long- 
oval tympanum. The principal trachean trunk of the leg 
passes between two tympanums, and dilates at this point into 
a vesicle whose upper extremity is in connexion with a gan- 
glion of the auditory nerve. This last arises from the first 
thoracic ganglion, and accompanies the principal nerve of the 
leg* From the ganglion in question passes off a band of ner- 
vous substance which stretches along the slightly excavated 
anterior side of the trachean vesicle. Upon this band is situ- 
ated a row of transparent vesicles containing the same kind of 
cuneiform stafP-like bodies, mentioned as occurring in the 
Acrididse. The two large trachean trunks of the fore Tegs open 
by two wide infundibuliform orifices on the posterior border of 
the protborax ; so that here, as in the Acrididse, a part of this 
trachean apparatus may be compared to a tuba Eustachii. 
In the Achetidse there is on the external side of the tibia of 
the fore legs an orifice closed by a white silvery membrane (tym- 
panum), behind which is an auditory organ like that just de- 
scribed. (With Acheia achatina and Ualica there is a tympanum 



354 Prof, A. M, Mayer’s Experiments on the supposed 

of the same size on the internal surface of the legs in question ; 
but it is scarcely observable in A. sylvestris, A. domesiieaf and 
A. campestris.)” 

Other naturalists have placed the auditory apparatus of diur- 
nal Lepidoptera in their club-shaped antennse, of bees at the 
root of their maxillae, of Melolontha in their antennal plates, of 
Locusta viridissima in the membranes which unite the antenna 
with the head. 

I think that Siebold assumes too much when he states that 
the existence of a tympatiic membrane is the only test of the 
existence of an auditory apparatus. It is true that such a test 
would apply to the non-aquatic vertebrates ; but their homolo- 
gies do not extend to the articulates ; and besides, any physi- 
cist can not only conceive of, but can actually construct other 
receptors of aerial vibrations, as I will soon show by conclusive 
experiments. Neither can I agree with him in supposing that 
the antennae are only tactile organs ; for very often their posi- 
tion and limited motion would exclude them from this function*; 
and moreover it has never been proved that the antennae, which 
differ so much in their forms in different insects, are always tac- 
tile organs. They may be used as such by some insects; in 
others they may be organs of audition ; while in other insects 
they may, as Newport and Goureau surmise, have both func- 
tions ; for even granting that MUllePs law of the specifie energy 
of the senses extends to the insects, yet the anatomy of tbeir 
nervous system is not sufficiently known to prevent the supposi- 
tion that there may be two distinct sets of nerve-fibres m the 
antennse or in connexion with their bases, so that the antennss 
may serve both as tactile and as auditory organs — just as the 
hand, which receives at the same time the impression of the 
character of the surface of a body and of its temperature — or like 
the tongue, which at the same time distinguishes the surface, 
the form, the temperature, and the taste of a body. Finally, I 
take objection to this statement : — Newport and Goureau think 
that the antennm serve both as tactile and as auditory organs. But 
this view is inadmissible, as Erichson has already stated, except 
in the sense that the antennas, like all solid bodies, maV oonds^ 
sonorous vibrations of the air.’^ Here evidently Siemfid bad 
not in his mind the physical relations which exist between tieo 
bodies which give exactly the same number of vibrations $ Use it 
is well known that when one of them vibrates, the other wiQ be 
set into vibration by the impacts sent to it through the infeeCfe-^ 

* Indeed they are often highly developed in themselves white sopoimMi* 
nied by palpi, which are propeny placed, adequately organised, and en- 
dowed with a range of motion suitable to an or^n intended Ibr purpCSes 
of touch. 
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ning air. Thus^ if the fibrillse on the antenna; of an insect 
abould bej^ned to the different notes of the sound emitted by 
the same then when these sounds fell upon the antennal 

fibrils the latter would enter into vibration with those notes of 
the sound to which they were severally tuned; and so it is evi- 
dent that not only could a properly constructed antenna serve 
as a receptor of sound; but it would also have a function not 
possible in a membrane ; that ia, it would have the power of 
analyzing a composite sound by the covibration of its various 
fibrillas lo the elementary tones of the sound. 

The fact that the existence of such an antenna is not only 
supposable, but even highly probable, taken in connexion with 
an observation I have often made in looking over entomolo- 
gical collections, viz. that fibrilla; on the antennse of nocturnal 
insects are highly developed, while on the antennae of diurnal 
insects they are either entirely absent or reduced to mere rudi- 
mentary filaments, caused me to entertain the hope that 1 should 
be able to confirm my surmises by actual experiments on the 
effects of sonorous vibrations on the antennal fibrillae; also the 
well-known observations of Hensen* encouraged me to seek in 
aerial insects for phenomena similar to those he had found in 
the decapod the Mysis, and thus to discover in nature an appa- 
ratus whose functions are the counterpart of those of the appa- 
ratus with which I gave the experimental confirmation of 
Fourier^s theorem, and similar to the supposed functions of the 
rods of the organ of Corti. 

The beautiful structure of the plumose antennse of the male 
Cukx mosquito is well known to all microscopists ; and these 
organs at once recurred to me as suitable objects on which to 
begin my experiments. The antennae of these insects are twelve- 
jointed; and from each joint radiates a whorl of fibrils; and the 
latter gradually decrease in their lengths as we proceed from 
those of the second joint from the base of the antenna to those 
of the second joint from the tip. These fibrils are highly elastic, 
and so slender that their lengths are over three hundred times 
their diameters. They taper slightly, so that the diameter at the 
base is to the diameter near the tip as 8 to 3. 

I cemented a live male mosquito with shellac to a glass slide, 
and brought to bear on various fibrils a one-fifth objective. I then 
sounded successively, near the stage of the microscope, a series 
of tuning-ibrks with the openings of their resonant boxes turned 
towards the fibrils. On my first trials with an Ut^ fork of 512 
viimtions per second, 1 was delighted with the results of the 
etperitnents ; for 1 saw certain of the fibrils enter into vigorous 
irihration, while others renmined comparatively at rest. 

* ** Studien fiber dat Gehbrorgttt der Decapoden,’’ Siebold mtd K61}iker*t 
Zeitsekrift /ur wissenschqftliche Zoologie, vol. xiii. 



m A. M* Majw's 

The TttWe of experiments which I have given k chefttcMieriA^ 
of ali of the many series which I have made. In the ftrat ecdiMli 
(A) I have given the notes of the forks in the Fi^nch notatiott, ' 
which Konig stamps upon his forks. In the second (B) aw the 
amplitudes of the vibrations of the end of the fibril in diviamna 
of the micrometer-scale i and in column Cr are the values of 
these divisions in fractions of a millimetre. 


A. 

B. 

C. 

Ut, 

. 0‘6 div. 

'0042 tuilUm. 

Uts 

. 2-5 „ 

•0200 „ 

Mi, 

. 1-76 „ 

•0147 

SoJg 

. 20 „ 

■0168 

Vt, 

. 60 „ 

•0504 

Mi 4 

. 1-5 

•0120 

S 0 I 4 

. 1-5 „ 

•0126 

nr 

. 1-6 

•0126 „ 

lltg . 

• 2'0 „ 

•0168 „ 


The superior effect of the vibrations of the Ut4 fork on the 
fibril is marked ; but thinking that the differences in the ob- 
served arnpbtudes of the vibrations might be owing to differ- 
ences in the intensities of the various sounds, I repeated the 
experiment, but vibrated the forks which gave the greater ampli- 
tudes of covibration with the lowest intensities ; and although I 
observed an approach toward equality of amplitude, yet the 
fibril gave the maximum swings when Ut4 was sounded ; and I 
was persuaded that this special fibril was tuned to unison with 
Ut4 or to some other note within a semitone of it. The differ- 
ences of amplitude given by Ut4 and Solg and Mi4 are con- 
siderable; and the Table also brings out the interesting ob- 
servation that the lower (Ut^) and the higher (Ut^) harmonics 
of Ut4 cause greater amplitudes of vibration than any interme- 
diate notes. As long as a universal method for the aeteraiina- 
tion of the relative intensities of sounds of different pitch re- 
mains undiscovered, so long will the science of acoustics remain 
in its present vague qualitative condition Now, not having 
the means of equalizing the intensities of the vibrations issuing 


* 1 have recently made some experiments in this direction, which show 
the possibility of eventually being able to express the intensity of an aerial 
vibration directly infraction of Joule’s dynamical unit, by measuring the 
heat developed in a slip of sheet rubber stretched between the prongs of a 
fork and enclosed in a compound tbermo-batterv. The relative intensity 
of the aerial vibration produced by the fork when engaged in heating the 
rubber and when the rubber is removed, can be measured by tli« method t 
setibed in the Philosophical Magazine, 1B73, vol. xlv. p,. IS. Of course, if we 
can determine the amount of heat produced per second by a known fraction of 
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Irm ike various resonant boxes^ 1 adopted the plan of sounding 
with a bow ^ch fork with the greatest intensity 1 could obtain. 
1 think that it is to be regretted that Kouig did not adhere 
to the form of fork with inclined prongs as formerly made by 
Marloye; for with such forks one can alwaprs reproduce the 
same initial intensity of vibration by separating the prongs by 
means of the same cylindrical rod, which is drawn between 
them. Experiments similar to those already given revealed a 
fibril tuned to such perfect unison with Utg that it vibrated 
throu^ 18 divisions of the micrometer, or *16 millim., while 
its amplitude of vibration was only 3 divisions when Ut^ was 
sounded. Other fibrils responded to other notes; so that I infer 
from my experiments on about a dozen mosquitos that their 
fibrils are tuned to sounds extending through the middle and 
next higher octave of the piano. 

To subject to a severe test the supposition I now entertained, 
that the fibrils were tuned to various periods of vibration, I mea- 
sured with great care the lengths and diameters of two fibrils, 
one of which vibrated strongly to Utg, the other as powerfully 
to Ut 4 ; and from these measures I constructed m homogeneous 
pine-wood two gigantic models of the fibrils, the one corre- 
sponding to the Utg fibril being about 1 metre long. After a 
little practice I succeeded in counting readily the number of 
vibrations they gave when they were clamped at one end and 
drawn from a horizontal position. On obtaining the ratio of 
these numbers, I found that it coincided with the ratio exist- 
ing between the numbers of vibrations of the forks to which 
covibrated the fibrils of which these pine-rods were models. 

The consideration of the relations which these slender, taper- 
ing, and pointed fibrils must have to the aerial pulses acting on 
them, lea me to discoveries in the physiology of audition which 
I imagine are entirely new. If a sonorous wave falls upon one 
of these fibrils so that its wave-front is at right angles to the 


Intensity, we have the amount produced by the vibratiou with its entire 
intensite. Then means con be devised by winch the aerial vibration pro- 
duced by this fork can always be reproduced with the same intensity. 
This intensity, expressed in fraction of Joule's unit, is stamped upon the 
apparatus, which ever afterward serves as a true measure for obtaining the 
intensities of the vibrations of all simple sounds having the same pitch aa 
itself. The same operation can be i^rformed on other forks of aitferent 
piteh s and so a senes of inteniidtiea of different penods of vibration is ob- 
tained expressed in a oorrespomling series of fractions of Joule's unit. 
BeeSnt experiments have given ^ ^ Joule's unit as the approxi- 

mate dynamic equivalent of ten s^onds of aerial vibrations produced by 
an Utg fork set in motion by intermittent electromagnetic action and placed 
befbre a resonator. 

Ann. dk Maa. N. Hist. Bet. 4. Vol. xv. 
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fibril, and hence the direction of the pulses in the wave ai^ in 
the direction of the fibrils length, the latter cannot be set in 
vibration; but if the vibrations in the wave are brought more 
and more to bear athwart the fibril, it will vibrate with am- 
plitudes increasing until it reaches its maximum swing of co- 
vibration, when the wave-front is parallel to its length, and there- 
fore the direction of the impulses on the wave are at right angles 
to the fibril. These curious surmises I have confirmed by many 
experiments made in the following manner. A fork which 
causes a strong covibration in a certain fibril is brougM near 
the microscope, so that the axis of the resonant box is pw^endi- 
ctilar to the fibril, and its opening is toward the microscope. 
The fibril in these circumstances enters into vigorous vibration 
on sounding the fork ; but on moving the box round the 
stage of the microscope so that the axis of the box always 
points toward the fibril, the amplitudes of vibration of the fibril 
gradually diminish ; and when the axis of the box coincides 
with the length of the fibril, and therefore the sonorous pulses 
act on the fibril in the direction of its length, the fibril is abso- 
lutely stationary, and even remains so when the fork in this 
position is brought quite close to the microscope. These ob- 
servations at once revealed to me another function of these 
organs : for if, for the moment, we assume that the antennee ai*e 
really the organs which receive aerial vibrations and transmit 
them to an auditory capsule, or rudimentary labyrinth, then 
these insects must have the faculty of the perception of the 
direction of sound more highly developed than in any other class 
of animals. The following experiments will show the force of 
this statement, and at the same time illustrate the manner in 
which these insects determine the direction of a sonorous centre. 
I placed under the microscope a live mosquito, and kept my at- 
tention fixed upon a fibril which covibrated to tbe sound of a 
tuning-fork which an assistant placed in unknown positions 
around the microscope. I then rotated the stage of tbe instru- 
ment until the fibril ceased to vibrato, and then drew a line on 
a piece of paper under the microscope in the direction of the 
fibril. On extending this line I found that it always cut within 
5® of the position of the source of the sound. Tbe anteniue of 
the male mosquito have a range of motion in a boriaontal di- 
rection, 80 that the angle included between them can vary con- 
siderably inside and outside of 40®* ; and I conceive that this U 
tbe manner in which these insects during night direct their 
flight toward the female. The song of the female vibrates the 

* The shafts of the antennee include an angle of about The basal 
fibrils of the antennffi form an angle of about 90^, and the terminal fibrils 
an angle of about 30°, with the axis of the insect. 
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tibriUsB of one of the antennae more forcibly than those of the 
other« The insect spreads the angle between his antenure, and 
thus, as I have observed, brings the fibrillae, situate within the 
angle formed by the antennae, in a direction approximately pa- 
rallel to the axis of the body. The mosquito now turns his 
body in the direction of that antenna whose fibrils are most 
affected, and thus gives greater intensity to the vibrations of the 
fibrils of the other antenna. When he has thus brought the vi- 
brations of the antennae to equality of intensity, he has placed his 
body the direction of the radiation of the sound, and he directs 
his flight accordingly ; and from my experiments it would appear 
that he can thus guide himself to within S'’ of the direction of 
the female. 

Some may assume (as I did when I began this research), 
from the fact of the covibration of these fibrils to sounds of dif- 
ferent pitch, that the mosquito has the power of decomposing the 
sensation of a composite sound into its simple components, as is 
done by the higher vertebrates ; but I do not hold this view, 
but believe that the range of covibration of the fibrils of the mos- 
quito is to enable it to apprehend the ranging pitch of the 
sounds of the female. In other words, the want of definite and 
fixed pitch to the female^s song demands for the receiving-appa- 
ratus of her sounds a corresponding range of covibration ; so 
that, instead of indicating a high order of auditory development, 
it is really the lowest, except in its power of determining the di- 
rection of a sonorous centre, in which respect it surpasses by far 
our own ear*. 

' The auditory apparatus we have just described does not in the 
least confirm Helmholtz^s hypothesis of the functions of the 
organ of Corti ; for the supposed power of that organ to decom- 
pose a sonorous sensation depends upon the existence of an audi- 

* Some physiologists, attempting to explain the function of the semi- 
circular canals, assume, because these canals are in three planes at rijght 
angles to each other, that they serve to fix in space a sonorous centre, just 
as the geometrician by bis three coordinate planes determines the position 
of a point in space. But this assumption is fancifiil and entirely devoid of 
reason ; for the semicircular canals are always in the same dynamic rela- 
tion to the tympanic membrane which receives the vibration, to be trans- 
mitted always in one way through the ossicles to the inner ear. Really 
we deti^rmine the direction of a sound by the difference in the intensities 
of the effects produced in the two ears ; and this determination is aided by 
the form of the outer ear, and by the fact that man can turn his head around 
a vertical axis. Other mammalia, however, having the axis of rotation of 
the head more or leas horizontal, have the power of facibtatiug the de- 
tetmmation of moti^ by moving the axis or their outer ears into differ- 
ent directions. It is also a fact that, when one ear is slightly deaf, the 
peraon unconsciously so affeoted always supposes a sound to come from 
the side on which is his good ear. 

25 *^ 
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torv nerve differentiated as highly as the covibrating apparatus, 
and in the ease of the mosquito there is no known anatomical 
basis for such an opinion. In other words, my researches show 
external covibrating organs whose functions replace those of the 
tympanic membrane and chain of ossicles in receiving and trans* 
mitting vibrations ; while HelmholU’s discoveries point to the 
existence of internal covibrating organs which have no analogy 
to those of the mosquito, because the functions of the former 
are not to receive and transmit vibrations to the sensory appa- 
ratus of the car, but to give the sensation of pitch anq to de- 
compose a composite sonorous sensation into its elements ; and 
this they can only do by their connexion with a nervous de- 
velopment whose parts are as numerous as those of the co- 
vibrating mechanism. Now, as such a nervous organization 
docs not exist in insects, it follows that neither anatomical nor 
functional relations exist between the covibrating fibrils 6n the 
antennse and the covibrating rods in the organ of Cortii attd 
therefore that neither Hensen’s observations on the Myeis (iw- 
sumed by Helmholtz to confirm his hypothesis) nor mine on the 
mosquito can be adduced in support of Helmholtz’s hypothesis 
of audition*. 

The above- described experiments were made with care; and 
I think that I am authorized to hold the opinion that I have 
established a physical connexion existing between the sounds 
emitted by the temale and the covibrations of the anteawl 
fibrillse of the male mosquito ; but only a well-established phyt 
Biological relation between these covibrating parts of the anmtel 
and the development of its nervous system will authoriae ud to 
state that these are really the auditory organs of the insect* At 
this stage of the investigation 1 began a search through the wtxh 
logical journals, and found nearly all that I could desire in a 
paper in vol. hi. (1855) of the ‘ Quarterly Journal of the Micro* 
scopical Society,’ entitled ''Auditory Apparatus of the OidkM 
mosquito/^ by Christopher Johnston, M.D., BaltimOi^ 

In this excellent paper I found clear statements showing that 
its talented author had surmised the existence of some of the 
physical facts which my experiments and observations have 
established t* To show that anatomical facts conform to tW 

* Also, the organ of Corti having disappeared in the lower vertebnttes, 
it is not likely that it would reappeu* in tne Articulata ; and espeo^ly Will 
this opinion have weight when we consider that the peculiar funetiou cl 
the organ of Corti is the appreciation of those composite sounds whose 
signification mammals are constantly called upon to interpret. 

t A short time before the death of my friend Professor Agassiz, he wrote 
me these words I can hardly express my delight at reading yottr letter. 
1 feel you have hit upon one of the most fertile mines for the elucidatioii 
of a problem which to this day is a puzzle to naturaliats, the seat of the 
organ of hearing in Articulates/' 
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hypothesis that the antennal fibrils are the auditory organs of 
the mosquito^ I cannot do better than quote the following from 
Dr. Johnston^s paper: — 

While bearing in mind the difference between feeling a noise 
and perceiving a vibration, we may safely assume with Carus— - 
for a great number of insects at least — that whenever true audi- 
tory organs are developed in them, their scat is to be found in 
the neighbourhood of the antennte. That these parts themselves 
are in some instances concerned in collecting and transmitting 
sonorous vibrations, we hold as established by the observations 
we have made, particularly upon the Culex mosquito ; while we 
believe, as Newport has asserted in general terms, that they serve 
also as tactile organs. 



^^The male mosquito differs considerably, as is well known, 
from the female, his body being smaller and of a darker colour, 
and his head furnished with mtenna and palpi in a state of 
grei^ development (see figure). Notwithstanding the fitness 
of fats organs for predatory purposes, he is timid, seldom entering 
dwellings or annoying man, but restricts himself to damp and 
foul places, especially sinks and privies. The female, on the 
other hand, gives greater extension to her flight, and, attacking 
our race, is the occasion of no inconsiderable disturbance and* 
vexation during the summer and autumn months. 

"The head of the male mosquito, about 0*67 millim. wide, U 




862 Prof. A. M. Mayer’s Experiment on the supposed 

provided with lunate cyca, between which in front superiorly are 
found two pyriform capsules nearly touching each other, and 
having implanted into them the very remarkable antennae. 

The capsule, measuring about 0*21 xnillim., is composed of 
a horny substance, and is attached posteriorly by its pedicle, 
while anteriorly it rests upon a horny ring united with its fellow 
by a transverse fenestrated band, and to which it is joined by a 
thin elastic membrane. Externally it has a rounded form, but 
internally it resembles a certain sort of lamp-shade with a con-* 
Btriction near its middle ; and between this inner cup and outer 
globe there exists a space, except at the bottom or proximal end, 
where both are united. 

^'The antennse arc of nearly equal length in the male and the 
female. 

the male the antenna is about 1*75 millim, in length, 
and consists of fourteen joints, twelve short and nearly equal, 
and two long and equal terminal ones, the latter measuring 
(together) 0*70 millim. Each of the shorter joints has a feiies* 
trated skeleton with an external investment, and terminates 
simply posteriorly, but is encircled anteriorly with about forty 
papilla}, upon which are implanted long and stiff hairs, the 
proximal sets being about 0*79 millim. and the distal ones 
0*70 millim. in length ; and it is beset with minute bristles in 
front of each whorl. 

The two last joints have each a whorl of about twenty short 
hairs near the base. 

^^In the female the joints are nearly equal, number but 
thirteen, and have each a whorl of about a doeen small hairs 
around the base. Here, as well as in the male, the parts of the 
antennie enjoy a limited motion upon each oth^, exempt the 
basal joint, which, being fixed, moves with the capsule upon 
which it is implanted. 

^ The space between the inner and outer walls of the eap-* 
sulc, which we term confidently the auditory capsule**', is iQted 
with a fluid of moderate consistency, opalescent, containing mi- 
nute spherical corpuscles, and which probably bears the same 
relation to the nerve as does the lymph in the scalie of the 
eochlea of higher animals. The nerve itself of the antenna 
proceeds from the first or cerebral ganglion, advances toward 
the pedicle of the capsule in company with the large trachea^ 
which sends its ramifications throughout the entire apparatus; 
and penetrating the pedicle, its filaments divide into two por- 
tions. The central threads continue forward into the antenna, 
and are lost there ; the peripheral ones, on the contrary, radiate 


♦ See figure, page 301, 
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outward iu every direction, enter the capsular space, and arc 
lodged there for tnore than half their length in sulci wrought in 
the inner wall or cup of the capsule. 

In the female the disposition of parts is observed to be nearly 
the same, excepting that the capsule is smaller, and that the 
last distal antennal joint is rudiincntal. 

The proboscis does not differ materially in the two sexes ; 
but the palpi, although consisting in both instances of the same 
number of pieces, are very unlike. In the female they are ex- 
tremely short, but in the male attain the length of 2*73 millims., 
while the proboscis measures but 2*16 milliins. They are curved 
upward at the extremity. 

. The position of the capsules strikes us as extremely 
favourable for the performance of the function which we assign 
to them ; besides which there present themselves in the same 
light the anatomical arratigement of the capsules, the dispo- 
sition and lodgment of the nerves, the fitness of the expanded 
whorls for receiving, and of the jointed antennae fixed by the 
immovable basal joint for transmitting vibrations created by 
sonorous undulations. The intracapsular fluid is impressed by 
the shuck, the expanded nerve appreciates the effect of the 
sound by the quantity of the impression, of the pitch or qua- 
lity by the consonance of particular whorls of stiff hairs accord- 
ing to their lengths, and of the direction in which the undula- 
tions travel by the manner in which they strike upon the 
antennie or may be made to meet either antenna in consequence 
of an opposite movement of that part. 

That the male should be endowed with superior acuteness 
of the sense of hearing appears from the fact that he must seek 
the female for sexual union either iu the dim twilight or in the 
dark night, when nothii^ but her sharp humming noise can 
serve him as a guide. The necessity for an equal perfection of 
hearing does not exist in the female ; and accordingly we find 
that the organs of the one attain a development which the 
otber^s never reach. In these views we believe ourselves to be 
borne out by direct experiment, in connexion with which we may 
allude to the greater difficulty of catching the male mosquito. 

In the course of our observations we have arrived at the 
conolusion that the antennse serve to a considerable extent as 
organs of touch iu the female; for the palpi are extremely 
short, while the antennae are very movable and nearly equal 
the proboscis in length. In the male, however, the length 
and perfect development of the palpi would lead us to look for 
the seat of the tactile sense elsewhere ; and in fact we hud the 
two apical antennal joints to be long, movable, and compare- 
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tivcly free from hairs, and the relative motion of the remaining 

joints very much more limited." , • i. r n j 

My experiments on the mosquito began late in the fall ] and 
therefore I was not able to extend them to other insects. This 
spring I purpose to resume the research, and will exocriment 
especially on those Orthoptera and Hemiptera which voluntarily 
emit distinct and characteristic sounds. 


PROCEEDINGH OF LEARNED BOCIETIES. 

KOYAL 8mUETV. 

Decern hor 1^'74. — Joseph Dalton Hooker, C.B., President, in 

the Chair. 

l^cifcrs received from the Naturalists attached to the Transit-of- 
Venufl Expedition at Rodriguez, 

Oovomment House, Port Mathurin, 
Rodriguez, Nov, 2, 1874. 

Deak Sir, — 1 write to give you a short a(*eount of my proceed- 
ings and Huecess here so far, in ray explorations of the Eodrigues 
boTie-eaverns, 

I must eonfcHs to a more or less degree of disappointment on 
my tirsi inspection of the eavenis; and you will understand the 
cause, I think, when I inform you that out of thirteen caves which 
1 found on my arrival, and which I believed till lately to be the 
only ones, twelve bore evident, and some recent, signs of previous 
digging. However, I set to work at once, and, with much diligent 
seart'h, had found hve new eaves by the time that we had &iished 
the first thirteen. Out cif these 1 have reason to believe that, 
in three of them, no mortal foot has ever been previous to mine ; 
for the mouths of all were closed up by a falling-in of the rock ; 
and it was by this sign that 1 guessed at their existence. We 
had to work some time at all of them w ith a lag iron mallet before 
entrance could be effected. In one of these caves I believe I found 
the bones of t w^o vSolitaires, without admixture of those of any other 
individuals. Of the truth of this 1 am pretty certain \ tor ^ey 
were clearly the bones of a male and female which had fiillen down 
into a cleft, from which egress to so unwieldy a bird was im- 
possible. 

Borne of the hones had fallen into dust from exposure to the 
air, being only partially covered with sand, whilst others had been 
altogether removed : whether by water or not I could not say ; for 
1 found no trace of its action there. The same cause, decay, which 
had nearly annihilated others might have entirely removed these, 
I found amcmgsi these about thirty rings of the trachea or trachea. 



Trannt^Expedition Naturalists at Rodrigues, 865 

Since then I have found a small nook in another cave, to which 
it was difficult, from the small size of the entrance, to penetrate. 
Into this also a slit or cleft from the surface had lea, but. had 
since been obliterated. In this 1 found, I should say, seven 
sets ^ of bones of Solitaire, These were more or less mixed 
up together by the action of water; but they were still, to a 
(‘ertain extent, in groups, each group being those of an individual. 
Amongst these 1 found a perfect skull, with maxUl© attacdied, 
and the three parts of the mandible lying close by, four perfect 
and several injured furculee, and many rings of trachesD. 

I propose soon to try mjr fortime in a small marsh near here, which 
looks as if it might originally have been a lakelet or pond. I am 
induced to do so by the success that my labours met with in a 
similar locality in Mauritius. I have said “ near here but this is 
a slip of the pen ; 1 should have said “ near my encampment at 
the caverns.” 

I have found an immense Quantity of tortoise-bones, from which 
I shall only make a selection Wore leaving. I. have also exhumed 
a great quantity of bones of smaller birds ; but 1 rather hesitate 
before giving a description of their genera, 

I am afraid that 1 cannot send any bones by this mail, as the 
difficulty of transport is so very great. 1 have every week brought 
back a tew bones of Solitaire, but have had hardly any time to put 
even these in gelatine, without which operation they would not 
travel with any degree of safety. 

I am, dear Sir, 

Very oliediently yours. 

To Prof, Hwley, IIenbt H. Slater. 


Rodrigue*, Nov. 3, 1874. 

My dear Sir, — A mail being about to leave the island by 
H.M.8, ‘Shearwater,’ 1 now send you some account of my pro- 
ceedings up to the present time, 

1 have searched tor frogs, more especially tree-frogs ; but all the 
natives of the island tell me that there are none ; and as 1 have 
neither heard nor seen them, 1 conclude that this must be the 
case. With regard to lizards, there is a small house-lizard very 
abundant. It belongs to the genus Peripia^ and is very probably 
the same as that found in Mauritius. It is not only found in 
houses, but also in trees, beneath the bark of which it lays its eggs. 
1 have been told of a much larger lizard which inhabits a certain 
part of the island, and have myself searched the spot, but have 
been unable to find it. 1 have also offered a reward for a speci- 
men, but have not yet procured one. 

The same has been the case with regard to another lizard, 
which lives on Frigate Island, a small island lying off the coast of 
Bodrigues. 
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With regard to freshwater fish, there are said to be four 
kinds, viz. ; — 

1. A species of perch, commonly called carp here. 

2. A species of eol, in most points agreeing with Anguilla 
mannorata, but differing in one important point at least, it un- 
doubtedly enters the streams here, as the specimen which 1 have 
was caught about a quarter of a mile above the place whence we 
get our drinking-water. 

A s})ecies <jf Eleotris, a specimen of which was caught at the 
same |)lace as the eel. This fish, however, undoubtedly enters 
brackish water, 

4. A species of Mugil, I have my doubts as to whether this 
fish can really be called a fr(*sh water species. 

With regard to the Arachnida, I have collected a considerable 
quantity ot spiders, and have got specimens of the small scorpion 
which is very fairly common on the island. 

A large HcoJoponcIra is very common ; but a small species is not 
BO, and 1 have only succec^dcd in procuring one specimen. 

I have collect (‘d a very considerable quantity of insects, more 
especially of the order Coleoptcra. 

IWijnitus 1 have not been able to find, though 1 have made 
diligent search for it. 

There art* two species of land-(;rab, both of which I have pro- 
cured. 

I have only l)een able to find one very minute spewes of fresh- 
water sponge, which seems to be very rare. 1 have only found tw’O 
small specimens, which, however, came from two streams in widely 
different parts of the island. 

The Vermes are not numerously represented on the island. 
Tlierc are one or two species of Lmnbricus, Th<*re are no leeches 
in the streams, nor are there planarians either there or on land. 
Tliere is, how ever, a beautiful nemerliiie, which I have found under 
stones and wood in damp places, 1 have also found a 8j)eci6s of 
Gordius in a stream. Believe me, 

Yours truly, 

The Secretary KS, GlLOEOE GuiniTlCE. 

P.S.— do not send any specimens home at present* as, being 
nearly all in spirit, they still w^ant attention, and it is also neces- 
sary tor mo to keep specimens by me, in order to ascertain whether 
J have already got specimens which I may find. 


B<KlriguM, November 1874. 

8Ta,— I send by the ‘ Shearwater’ to-morrow, for transmission 
by the mad leaving Mauritius on the 12th instant, a packet of seeds 
o some ot the plants of this inland ; and, hi accordance with my 
ins ructions, I submit the following short report of my nrooeedinffs 
here up 1o tht- present date. J l 
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I have paid special attention to the Palms and Pandam, Of 
the former there are three species indigenous — one of the genus 
LaUmia^ and two belonging to the genus Areca, The Pandani 
present much greater diiiiculty in their determination ; and I do 
not yet feel in a position to fix definitely the number of species, 
although I rather incline to the idea that there are only t\^o true 
species. My collection of the plants of the island now numbers 
about 4o0 species, of which about three fourths arc Pha^nogams. 
1 have made observations with the view^ of discriminating between 
the indigenous and introduced vegetation, but there are several 
plants regarding which 1 am doubtful. [ have not yet succeeded 
in finding any marine Phamogaras : hitherto, however, 1 have not 
devoted much time to the marine flora. There are no tree ferns 
on the island ; at least L ha\e seen none, and, as far as 1 can 
learn, none of the inhabitants have seen any. Ferns are repre- 
sented by about two dozen spfHues ; mosses and frt^shwater alga^ 
are not abundant, but lichens are very numerous, both as species 
aud as individuals. This tlora is by no means so extensive as I 
had expected ; but the survey of the island just concluded by the 
ofFiCiTs of the ‘ Hhearwater ’ shows the island is only about half the 
size it w'as previously supposed to Ik», it Inung only 11 miles long 
by 4 miles broad. The island is a volcanic one, consisting of a 
succession of lava-flows, radiating from one or more foci in the 
centre of the islaud, and uow^ worn away so as to form a series of 
more or less parallel ridges, se])arated by deep ravines. These 
lava-flows are composed chiefly of a dark compact basalt, not un- 
froquent ly becoming porphyritio, and commonly exhibiting a marked 
columnar structure ; and 1 have counted ns many as twelve such 
flows, lying one above the other, separated severally, either by beds 
of conglomerate, or by beds of laterite, or variously coloured clayey 
beds. Granite and sandstone do not occur in the island. At the 
oast and at the west ends of the island occur the only non-voleanic 
rock in the island, namely coralline limestone, extending in huge 
sheets over many acres of land, and also occurring in detached 
patches on the top of the basalt, often nearly a mile from the 
sea. On the northern and southern sides of the island it does 
not occur ; but on the southern side may be seen some raised 
beaches, marking upheaval there, as does the coralline limestone 
at the east and west sides. Zeolites are common in the basalt 
in many places, as also several other minerals. The whole rocks 
of the islaud are permeated by iron. This report is very brief ; 
but I have abstained from entering into details regarding the 
botany and geology of the island, leaving that for the full report 
to be given m on my return. I trust, however, the above is suffi- 
cient to show that 1 have mode some progress towards accomplishing 
the objects for which I was sent out here. 

I am, Sir, 

To the Be&retary of Tours faithfully, 

ihs Royal Society, Is. Batlbt BxlboCb. 
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Ceratxxlus Forsteri and C. miolopis. By Br. A, B. Mutbk. 

Br. Gi^NTHBR separates, in his valuable memoir on Ceratodus (Phil. 
Trans. 1871, part ii. p. 616), Ceratodus Forsteri, Kroffl;, and 0. mio- 
lepis, Gthr., as two species, chiefly because the former has 18 series 
of scales, 6 above and 11 below the lateral lines, the latter 21, 
6 above and 13 below. The Royal Natural-History Museum of 
Dresden possesses a specimen of Ceratodus from Gayndah, Burnett 
River, Wide- Bay distiict, Queensland (procured through the Museum 
OodeffVoy of Hamburg), which has 1 0 series of scales, 6 above and 
12 below the latenil linos. It stands in this respect between the 
supposed two species Ceratodus ForsUri, Ki*cff1;, and C. mioJ^is, 
Gthr. ; and I therefore presume tliat this character is in such a way 
variable that a si>ecifie difference cannot be founded on it, and that 
G. iniolepia, Gthr., must be united with 6\ Forsteri, Kreflt. The 
specimen in the Dresden Museum is about 93 oeutims. in length. 

On an Apparatus of Dissemination of the Oregarinro and the Stylo- 
rhynohi ; and on a Remarkable Phase of Spo^nilaiion in the latter 
Genus. By M. A, Schwkidek. 

In the course of a revision of the group of tho Gregarince, which I 
undertook by the advice and under tlie auspices of M. de Lacaze- 
Duthiers, besides numerous facts of detail rectifying or oompleting 
the ideas already acquired, I have met with some entirely new po- 
culiaritioB, of which 1 will give a brief r6sunU. 

These observations are taken from the first part, of a memoir on 
tho group of the Gregarince, in which I give the history and descrip- 
tion of the species which inhabit the Invertebrata of the environs 
of Paris and tho marine Invertebrata of the lieach of RosoofT. 

It is well known that tho Gregarinida, on attaining the tennina- 
tion of their individual growth, encyst themselves, and that at the 
expense of their contents there are formed a considerable number of 
reproductive bodies, designated under the names of pseudonavi- 
oellu)’’ and “ psorospormeo),” which I propose to call simply 
** spores,” bjr an application of general nomenclature, wishing to ex- 
press by this term that the ladies in question do not require the 
concourse of a male element in order to eommonee their evolution. 

From the existing data, the mature cyst opens by tho rupture of 
the integument and liberal the spores. A very remarkable excep- 
tion to the general law is presented by the two genera Gregarma 
and Stylorhynchus, But the mode of formation of this apparatus 
had escaped me ; and its ascertainment was nevertheless exceed- 
ingly important, both for tho legitimation of the disooveiy and for 
tho sound interpretation of the organic arrangements which had 
been proved. I have since been able to trace carefdly the forma- 
tion of this apparatus of disseminaticai ; and the following is the way 
in which it is accomplished: — The cyst early shows, in its dear 
marginal zone, the appearance of a variable number of tubes, each 
directed in accordance with a radius of the cyst. At first without 
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connexion with tho wall, they at last attach themselves to it by 
virtue of centrifugal development, and finally unite with it by their 
peripheral extremity, while by the opposite extremity they con- 
verge towards tho centre of the cyst. They are formed by a struc- 
turelesfl membrane, and originate in the midst, and doubtless also at 
the expense of an accumulation of granules which surround them for 
some time even after their complete formation, representing a sort 
of muff round each of them. 

• Each of these tubes, which I have colled sporoducts, presents, in 
a state of complete individualization, a short, broad basal joint, by 
which it is inserted upon the internal surface of tho wall of the 
cyst, and a slender terminal longer or shorter joint, of which the 
extremity corresponds to the centre of tho cyst. 

At maturity the sporoducts may be seen to disengage themselves 
with extreme rapidity, and to erect themselves outwards to their 
full length. In case any obstacle obstructs the phenomena of their 
erection, we may easily trace its mechanism. We may then see the 
sporoduct free itself gradually by a true ovagination, tho basal joint 
appearing first of all, and the extremity of llie tube last, after 
having traversed all the i)ortion already emitted. This mechanism 
can only be the effect of an augmentation of pressure of the contents 
of the cyst, doubtless correlative to a change of its moan density 
under the influence of the remarkable modifications that these con- 
tents undergo in tho course of sporulation; and tho same cause 
would also direct tho expulsion of the spores through tho sporoducts. 

The genus Stylorhyrnkus (S» ohlongatuaj Hamm., from Opatrum 
$ah%iosum) presents perhaps yet more interesting phenomena. The 
cyst, which is produced by solitary encystment, presents at first uni- 
form contents, which are aftorwai^ divided into two equal masses 
by an equatorial piano. At the same time that the traces of this 
first division are effaced and the granular portion of the contents 
becomes condensed, a great number of very shallow secondary fur- 
rows appear, which subdivide the outer coat of the granular contents 
into lobes and lobules. Erom the surface of these lobes and lobules 
one now sees tho nascent spores bud. At first they arc completely 
homogeneous and transparent but afterwards acquire some granules 
before their complete individualization and separation f^om the 
lobules. 

When free from all adherence to these, the sporigenous masses 
are situated on the surface of a voluminous central mass formed by 
the remains of the not utilized portion of the original contents. 
Then, quitting the re^arly spherical form, each sporigenous mass 
dongato in wo direction of a radius of the cyst, and all together, in 
the form of little fhsiform bacilli, tapering at tho ends and relatively 
very much swollen in the middle, execute, during from fifteen to 
eighteen honra, an interrupted series of rapid and energetic move- 
ments, by which their peripheral extremity inflects itself first in one 
direction and then in another, at the same time that the corpuscle 
shortens and len|^ens itself, and the granules which it encloses are 
agitated in its mterior in all directions. The movement of each 
corpuscle is independent of that of its neighbour ; and those which 
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are completely isolated in the liquid interposed between the solid 
contents of the cyst and its wall move like the others. 

After the lapse of time indicated, this movement of all the spori- 
genous masses ceases suddenly ; each corpuscle returns to a spherioal, 
or nearly spherical, form, and becomes converted into a definitive 
spore by the production of a thick wall on its surface. In its turn, 
tlie voluminous central mass of granules on which the spores rest 
becomes surrounded also with a proper coat, and converted into a 
vesicle enclosed in the eysl and free at all parts. This jisetuloqfsty as 
1 call it, is in my eyes an agent in a new mode of spore-dissemina- 
tion. By its subsequent growth it presses on the spores compressed 
between the opposite surfaces of the two spheres, causes the rupture 
of the e.xtorior teguineni, and cons<‘quently tho liberation of the 
reproductive bodies. 

Out of thirty genera that I have examined, the existence of an appa- 
ratus of dissemination is only mot with in the two genera just cited. 
Genera very nearly allied to Gre<fanna or JStylorhijnchm do not offer 
any tnice of the peculiarities which characterize these latter ; as, on 
the other hand, the sporoducts and tho pseiulooyst cannot he brought 
to a common organic expression, it is difficult to decide what value 
it is ni'cessary to attribute, in the characterization of the Gregarim^ 
type, to this uew element. But it appears certain that this new ele- 
ment does not create any homology between the Gregarinid© and tho 
lower plants. Tho chemical characters of the walls of the eporo- 
ducts and of tho pseudooyst, as well as the mode of their formation, 
do not confirm in the least tho external analogy that the sporoducta 
of the Gretjariniv especially seem to bear at first sight to the emis- 
sory tubes of tho spores of some Chytridio©. — Oornptes Rendusy 
February 15, 1875, p. 432. 

Researches into the History/ of the Rhizojoods. 

To the Editors of the Anruils and Magazine of Natural History, 

Gentlemen, — It lias been brought to my notice, but only within the 
present month, that towards the close of lost year Professor Leidy 
ptiblished, in some of the American scientific journals, an account 
of researches he had made into tho history of the freshwater Khi- 
zopods, more especially the Amoebce and Difflmjtes . 

I am delighted to find that observations, nearly all of which 
(oven to the supposed discovery by Professor Leidy of the very 
remarkable form for which he has suggested the name Oummofftcr) 
were embodied by mo in a series of papers, accompanied by illustra^ 
live figures, which appeared in the ‘Annals and Magazine of Natural 
History’ in April, May, June, August, November, December 1808, 
and March 1864, should have been so fhlly confirmed by such a 
distinguished writer. It is to be regretted, however, that Professor 
Leidy should have failed to make any reference whatever to my papers, 
although I feel satisfied the failure has been a purely unintentional 
one on his pari. I remain. Gentlemen, 

Your most obedient Servant, 
G. C. WxLLicH, M.D. 
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On the Hahitat of Peristethidion prionocophalum, Dum. 

By Dr. A. B. Meyer. 

M. A. Dumeril described and figured in the year 1868 (‘ Nouv. 
Archives du d’Hist. Nat. de Paris/ vol. iv. p. 115, pi. xxiii. 

figs. 1 & 2) a now species of Peristethidion, with the remark that it 
‘was “ re 9 u de la mer des Indes, sans indication precise d’origino.” 
Mr. lliedel, of (lorontalo, in Celebes, asks mo to make known, in 
his name, that the specimen was sent to Paris by him, and that the 
exact habitat is Gorontalo, North Cehibes. 

Anatomy of a Bemarkahle Type Qf the Group of Nemertians 
(Drepanophorus Hpectabilis). By M. A. F. Marion, 

In his memoir on the Nemertians, M. do (iiiatrefages has indi- 
cated under the name of Verebratidm spectahilis a curious species, 
to which ho ascribes a proboscis furnished with a denticulated plate. 
The position and relatious of tliis strange armature are unfortunately 
not exactly indicated by the French naturalist ; and hence M*Into8h 
has recently expressed doubts as to the truth of the assertion, 
although Grube, in mentioning the occurrence of Cerehratulus speo^ 
t^bilia in the Adriatic, says, “ Proboscido falcicula denticulata in- 
structa.” It is true that the Silesian zoologist has only given a few 
words to this Nomertian. 

I have collected in the Gulf of Marseilles some worms of this 
spooies, and I can assert the correctness of M. de Quatrofage’s de- 
scription. I have moreover ascertained that Keferstoin examined 
the same animal at Kaint-Waast-la-Hogue. The Borlama spUndida 
of the “ Untersuchungon fiber niedere Secthioro ** is only a Cere- 
hrntulus spectabilis of wliioh the armature of the proboscis was not 
recognized. Lastly, I must cite a recent memoir by M. Hubrecht, 
which I was unable to consult until my own researches wore finished. 
M. Hubrecht observed some specimens of Cerehratulus spectahilis at 
Naples, and established for them the genus Drepanophorus, The 
anatomical part of this memoir is unfortunately incomplete ; and I 
therefore hasten to publish the results that I have obtained. 

The largest individual that I have examined was 68 millims. in 
length. I was able to understand the arrangement of the integu- 
ments by operating upon living individuals. I believe that there 
exists beneath the hypoderma a stnicturoless basilar layer. The 
annular muscular fibres are very delicate, and differ completely 
fh>m the longitudinal bundles; the latter, in transverse section, 
have the pennate appearance indicated by Schneider and Clapa- 
ri!^e in the musculature of the earthworms and of some Chsstopod 
Annelidas. 

The vascular apparatus of this Nemertian presents the surprising 
peculiarity of containing elliptical gdohules, slightly flattened, and 
of a red colour identical with that of the bloc^^globules of man. 
Their longest diameter is 0*01 millim. In their centre a darker 
portion is seen, although it is not possible to distinguish the elements 
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of a true cell. If we press down a part of the body, these cor- 
puscles accumulate in certain regions of the circulatory system, 
and form masses of an intense red colour. The oscillations of the 
globules also may be followed by observing a young animal by ti’ans- 
mitted light. The corpuscles are sot in motion by a colourless 
liquid, in which they float without any constant direction. There 
is a median dorsal vessel ; and two lateral vessels are situated on’ 
the ventral face. Beneath the nervous ganglia tho dorsal vessel 
bifurcates and anastomoses with the two lateral trunks, which rise 
up, follow the posterior margin of the superior ganglia, and con- 
tinue on to form the cephalic loop. The dorsal canal gives origin 
to regularly spaced transverse loops. Each of these branohos is 
continued to the flank of tho animal, then bonds towards tho ventral 
face and opens into tho lateral vessel. There consequently exist 
numerous capillary ramifleations, whioli are exceptional in Nemer- 
iians, but recall to mind tho arrangement indicated by M, Blanchard 
in Cerehratulm Uguricus, 

Tho proboscis is greatly developed ; and the animal usually projects 
it at tho least contact. The papillm of the oxtraversile region are 
covered with small, ovoid, pedunculate bodies. The bulb seems to 
be relatively narrow ; its armature can bo recognized only with great 
difficulty. It consists of a recurved, granular, yellowish plate, repre- 
senting tho handle of the style of the ordinary armed Nemortians, 
and borne upon a hyaline mass representing tho “ muscular setting^' 
of the Ommatopleans. Several Httle points are inserted upon the 
keel of this plate, which is furnished with two bundles of special 
muscles. These points are in all respects identical with those of 
the stylo of the Enopla. 1 have counted from nine to twenty upon 
a single plate ; the number varies with the age of tho individu^. 
Lastly, on each side of the bulb there are eight or ten styligerous 
vesicles, containing four or five points furnished with a basal ring, 
and similar to those which arm the central plate. It is interesting 
to remark that this multiplicity of tho styligerous vesicles is in 
agreement with tho groat number of small ducts belonging to tho 
principal armature. 

Cue cannot hesitate to admit that the structure of this proboscis 
necessitates tho establishment of a distinct genus in tho group of 
armed Nemertians. I adopt the namo of Drepanophorus proposed 
by M. Hubrecht. This Nemertian certainly cannot remain among 
the unarmed CerdtraHli j but I cannot accept the different species 
adopted by the Dutch naturalist. Among the worms found at MUr- 
sciUes, notwithstanding certain differences of coloration dependent 
on age, I only sec one well-characterized form for which it is 
desirable to retain the specific name given by M. de Quatrefages* 
The geographical range of Dr^anop^ruSt however, seems to be 
pretty togo : it is not uncommon in Sicily and in the Bay of 
Naples ; Grube has oolleoted it in the Adriatic ; it inhabits the deep 
corolligenous regions of the Gulf of Marseilles ; and its existence in 
the ocean is placed beyond doubt by Keforstein’s flguree.MC<miptss 
Mendus, Apnl 6, 1875, p. 893. 
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Dimorphic Developmmt and Alternation of Oenerations 
in the Cladocera, 

Br, G. 0. Sarfl has discovered a remarkable dimorphism and 
alternation^ of generations in Leptodora hyaUna (“ Om on dimorph 
Udvikling samt Generations voxel bos Leptodora^^ Forhandlingor 
Vidensk.-Solsk. Christiania for 1873, p. 15, and plate). The de- 
velopment from the ordinary summer-eggs, as already described by 
E. P. Muller, is without metiimorphosis and like that of ordinary 
Cladocera, the young when excluded from the egg agreeing essen- 
tially witli the adult ; while, according to Hixrs s observations, the 
young are excluded from the winter-eggs in a very imperfect con- 
dition, quite unlike the known young of any other Cladocera, and 
pass through a marlced posternbryonal metamorphosis. In the 
earliest observed stage of tho young of this form, the body is obovato, 
wholly without segmentation, tho compound eye wanting, while 
there is a simple eye between tho bases of tho antennulm, the 
swimming-arms (antenna)) well developed, and the six pairs of legs 
represenl/od only by minute processes projecting scarcely beyond the 
sides of tho body. But tho most remarkable feature is tho presence 
of a pair of appendages tipped with cilia and nearly as long as the 
body, which are evidently homologous with tho mandibular palpi of 
other Crustaceans, although these appendages have always been 
supposed to bo wanting in tho species of Cladocera. Two subsequent 
stages, gradually approaching tho adult form, are described. The 
adults from tho wiutor-eggs have no vestige of the mandibular palpi 
left ; yet tho simple eye (whicli is wholly absent in ordinary indi- 
viduals developed from summer-oggs) is persistent, and thus marks 
a distinct generation. Three stages of the young from winter-eggs 
are beautifully figured upon the plate accompanying tho memoir. 

This remarkable species hjvs, still more recently, been made tho 
subject of a very elaborate memoir by Trof. Weismaun of Freiburg 
(“tJeber Bau und Lobenserschoinungen von Lepiodora hyalina^* Zeit- 
schrift fur wissensch. Zool. xxiv.. Sept. 1874, pp. 349-418, plates 
3J1-38), who, however, had not observed the peculiar development 
of the winter-eggs. The occurrence of this genus in Lake Superior 
38 noticed in this Journal, vol. vii. p. 161, 1874. — SiUinuin^s Arne-- 
rican Journal, March 1875. 

On the Actinia) of the Oceanic Coasts of France* 

By M. P. Fiscukr. 

The Actiniee of the oceanic coasts of Franco (comprising in that 
geographical region the Anglo-Norman isles) number thirty-one 
species ; — Cerkinikus membranaceus, Gmelin ; Kdwardsla J/arassit, 
Quatrefages ; E, tumida, Quatref. ; E, Beautempsi, Quatref. ; E. 
calUmorpha^ Gosse ; Halcampa cErysanthellum^ Peach ; Peachia 
vmdaia, Gosse; P, triphylla, Gosse; Anernonia sulcata, Pennant; 
Aiptasia Oouchi, Cocks ; Actinia equina, Linne ; Metridium dvan-^ 
ihus^ Ellis ; Cereus pedumulatus, Pennant ; Eayartia nivea, Gosse ; 
8, uiduata, Miiller rinoluding 8. troglodytes, Johnston); 8* vmusta, 
Ann. & Mag. N. Hist, to, 4 Vol. xv. 26 



374 


Mi»odUmidQUB» 


Gosse ; & Oom % i(j^hyrod§iia^ flo6se ; & pdlvcida^ 

Hollard; S, igma^ Pischtff; S* erythraeJiila, Fischer; S. effceta, 
Jjinnd ; Adamsia palUata^ Bohadsch ; Chitometls coromta^ (Tosso ; 
Sunodeg verruoosuSi Ponuant; B. BalU, Cooks; B. biseayemifi, 
Fischer ; Tealia felina, Linne ; Oori/mctis viridis, Allman ; Pal^ 
thoa QowM^ Johnston ; and P. Bidcata^ Oosse. Of these thirty-ono 
species, twenty-five (that is to say, about five sixths) inhabit the seas 
<rf Great Britain, and have becai described in the ^ Actinologia Bri- 
tannioa ' of Mr. Gosse. The six epecioB wliich are wanting in Eng- 
land are Oerianthu^ membrancurm, Edwardsia Ilurassiiy P. tu-* 
mida^ Sayartia i^nea, S. erythrochihi^ and Bunodesltscayensis, The 
PeHantkus belongs to the ModitCTranean fauna, as, perhaps, docs also 
Sagartia eryihrochila. 

The twentj^-fivo species of our coasts which inhabit the English 
soas only furnish throe species which extend as far as the Mediter- 
ranean ; those are Anemonla snlcata^ Actinia aiuina, and Adumsia 
patliaia. 

Our French actinologioal fauna nevertheless differs from that of 
the coasts of Great Britain by the absence of several genera which 
have an eminently boreal character, and which are found chiefly in 
the 8hetlands and north of Scotland ; such are the genera Phmiay 


Oreyoria, Bolocem^ Horimihia, StomphiUf Ilyanfhmi Cnpaea, Aure- 
lianid^ and Zoantlius. Ono (uin hardly cite three species of Actinia) 
in the Mediterranean which ait' wanting on our oceanic coasts. We 
may conclude from this that, if our ocean shores possess many 
Actiniae and few Gorgoniro and Corals the Moditerranoan presents 
the opposite condition. 

The bathymetric distribution of the Actiniae is very simple ; they 
nearly all live in shallow water ; they are only found in the littoral 
zones, and that of the Laminaria) (0-28 metros) and NuJlipores 
(28-72 metres). Beyond this point occur the greater part of the 
Corals wMch characterize the following zone, that of Brachiopods 
and Corals (72-184 metres). 

In the littoral zone Actinm efpihm. Ammonia Sayartia 

iqnea, S. erythrocldla, Bunode^t verrucosm, Palythoa mlcata^ &c. 
chiefly live. 

The Laminorian zone is principally inhabited by the non -adherent 
Aotini®, as well as by Meiridium daxnthuSy Sagartia sphyrodeta, S. 
pcllucidaj &c. 

Ill the zone of Nullipores, or of the great Bmcina, we dredge up 
on shells Sagartia tffopta^ S. viduata, Adamsia padliata^ Chitonactis 
wronata^ and Palythoa Couchi, 

All zoologists who have attendod to the specifio distinotion of the 
Actinim have sought to establish the number of cycles and the 
number of tentacles in each cycle. The number of cycles is not 
absolute ; it is not uncommon to find one cycle more or lees in 
adult specimens of the same species : thus Tealia fding> has five 


♦ The Oorale of our oceanic shores are Caryophytlia Smithii Ikndt^ 
vMUa coimipera^ DesmophyUum orista-'ffedlij and Paracyidhus strtaim. 
The Gorgoni® are Gorgonia verrucosa, Pterogergia rhuBomerpha, and 
Muricea pUmtnus. 
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oyolei'(10, 10, 20, 40, 80) on tho ooaRto of Normnody, nnd only 
four oyoks (10, 10, 20, 40) on iho English amta* ; bnti I nttnoli 
littlo importance to this fact. 

As to the number of tentacles in each cyde, it deserves careful 
examination ; if aixomalios exist, if certain individuals escape from 
all rule, it is none the loss evident that on® xnay point out ardietype# 
for tbo greater number of species. 

1. The type with 0 tentacles and its multiples (12, 24, 48, &c.) is 
the commonest ; it is this that has induced some observers to sup- 
pose that all the ActinisD wore derived from it. From the obser- 
vations of Mr. Gosso, and from my own, this typo exists in about 
twenty Actinim of the European seas. The Bunode^, among others, 
may bo considered os perfect llexactiniro. 

2. The type with 8, and multiples of 8, tentacles is very frequent. 
It is indicated for nine species, to whiohi probably, the CkriarUjU 
may bo added. 

8. The type with 10 tentacles is only seen in Tealia 

4. Pnhfdioa sidaita alone has 11 ientadoa. 

5. These various types combine among themselves ; thus the for- 
mula of Eiiwardsia carneu would be 8, 8, 12^ and that of Con/nactie 
viridis 1(5, 2*1, 82, 32. 

6. Lastly, there exist indeteminato types ; must wo refer to typo 
6, 12, &o., or to a t)q>e 9, 18, and its multiples, the two following 
Bpccies — Atiemonia mlcata (30, 30, 30, 72^ and Uyanthus Mitchelli 
(18, 18)? What is the type of Aureliania anyvsta, of which the 
marginal series is composed of 42 tentacles ? Palythoa Covudii has, 
according to my observations, 2 cycles of 14-15 tentadea. Mr. 
Gosso attributes to it 24 tentacles (12, 12) in the young, and 28 
(14, 14) in tlie adults, which would prove that at one time this 
species is a Hexactinia. 

These facts make one think that, in the zodogical group of the 
Actinia), the number of tentacles has not the value that has been 
attributed to it. The typo has not even the importance of a generic 
character, since in the genera Bagartia, Phelliu, Ifalcampa, and 
Bdwardsia certain spedes have 8, and others 12 tentades and thdr 
multiples. 

The variabUitv of the number of tentacles is explained by the 
embryogeny of the Actinia), the cmbiyo having successively 4, 6, 8, 
10, and 12 dissepiments and tentades. By assuring an arrest of 
development at each of those periods, we obtain the various types 
which correspond to them ; and in certain species the normal com** 
bination of the two types {Edward aia rarnea and Coryixactis viridifiS 
faithfully represents the normal development of a Hexactinia, which 
passes &OI3X 8 to 12 dissepimmits and tentades* Seeing how much 
the tentacular varies in the Aetiuim, one may ate douM the 
importance of the number of syatems and oydes in the Oorah. 

♦ In the same way SagarUa has G cycles (8, 8, 16, 68, 64) 

on o\ir comtBf and 4 cycles in England .(8, 8, 10, 16), sqoording to Qom 

t L. Agassiz his discovisrQd in America a species (itefMmia J9mm) 
of the same l^pe. Its embryos have 10 tsntabte only, 
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Neverthelees 1 am struck with this circumstance, that the rugosd 
Corals, with a tetrameral type, are hardly ever found, except in the 
transition-rocks ; they therefore preceded the secondary Corals of tho 
hexameral type, just as in the embryos of our living Actinite we see 
appear 4 and then 0 tentacles. Tho liistory of the organisms on 
the surface of the earth couaequently resembles the development of 
an existing animal. 

Some siM^cios of the Actiniae seem to bo reproduced with tho 
greatest facility by moans of little fragments abandoned by the foot. 
I have ascertained this process of multiplication in all the indi- 
viduals oi Sagartia pclhicida^ that I kept in captivity in 1872 and 
1874. Dicquomare discovered the strange fact in Meti'idium dian^ 
thus, 

Spontaneous scissiparity is, on tho contrary, the most common 
mode of propagation in Sagartia Ignea, 1 have observed it also in 
Anemonia mleala f. It never takes place in Sngartia and in 

many other species which I have examined. The tendency to scissi- 
parity and to reproduction by means of the fragments of the foot 
would have nearly the value of a specific character . — Corrvptes 
Eeivdua^ November 23, 1874, p, 1207. 


Action of Light on the Levdojjment of the Young of Frogs, 

M. lliury took tho eggs of liana temporaria and placed them all 
under precisely the same favo\irable circumstances, except that while 
part received light through colourless ghiss, another part received 
it through green gloss. The former developed rapidly, and by the 
end of May had a length of four oentimetres, and well developed 
hind legs in most of them ; while the latter were slowly developed, 
blackish in colour, hardly had a length of two centimetres by the end 
of May, and were without a trace of the liind legs. By the 10th of 
June the former had their fore legs and some were changed to foogs; 
the latter, still black, had no trace of legs, and breathed almost ex- 
clusively by means of tlieir gills. By the I5th of July all the 
former hud become frogs ; but those of tho latter still had no legs, 
and by the 2nd of August tliey were all dead without a trace of legs 
having appeared. Some of the young of the latU^r lot, transferred to 
the vessel of the former on the 15th of July, finished their metamor- 
phosis. At tho same time some of the former transferred to tho 
vessel containing the latter continued to develop, showing the in- 
fluence of the first impulse in their development. — VlnstiM, Dec. 23, 
1874. 

* On the 23rd of August, 1872, a Sagartia peUucida abandoned about 
ton fragments of the foot ; on the 25th of Au^t they became rounded : 
on the 5th of September one of them bore 6 tentades ; on the 7tii of 
September the same fragment presented 15 or 10 tentacles. 

t On the 18th of September, 1874, an Anemonia mdcata divided Spon- 
taneously, brought together its divided integuments; on the 2l8t of 
September the new-formed disk spread out, and the rudiments of tlie new 
tentacles were seen ; on the 28th of September there wetre 20 tentacles. 
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XLVII — On two HexactinelUd Sponges from the Philippine 
Islands in the Liverpool Free Musmim. Bv Thomas 
Hiqgin, of Huyton. With Remarks hy H. J. Carter, 
F.R,S, &c. 

[Plates XXL k XXII ] 

The sponces a brief description of which is now given were 
lately purchased, together with some examples of Meyerina 
clavcrfirmis and liossella philippinensis^ by Mr. S. T. Martin, 
of Altringham, from the friends of an English resident at 
Cebu, and by his kindness and liberality have now been 
addea to the collection in the Liverpool Free Museum. 
They are said to have been obtained by diving, and there- 
fore, if this was the case, were probably procurca at a depth 
not exceeding 10 fathoms. One of them is a new species 
of the gemBuycdonernaj which it is proposed to name after 
the island from the neighbourhood of which it was obtained. 
The other is a fine specimen of Labaria hemisphcerica^ Gray, 
in very good condition, and, having the anchoring-spicules 
in situ and the base perfect, affords an opportunity of settling 
the dotibta which have hung around the first example brought 
to this country (by Dr. Meyer). Both were sent to England 
in a^y state. 

Hyahnsma cebuefiscy n. sp., mihi. PL XXI. fig. 1. 

In general form the sponge resembles a sculptoris mallet 
whid^ has become indented on its sides by repeated blows 
Ann, cfe Mag. K Hist Ser. 4. VoL xv. 27 
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on the head of the chisel, the handle being represented 
by a twisted rope-like anchoring appendage. The colour is 
light sponge-yellow. The demml surface, now entire only 
on the lower half of the sponge, consists of a latticework, 
generally of a liglit grey colour, following the gentle undu- 
lations of the exterior of the mass, and is entirely pore- 
area.” There are no “vent-ridges” as in Meyerina claw^ 
formis ; but at the top of the sponge is an irregular funnel- 
shaped cloacal orifice communicating with cavities in the 
centre of the mass. The glass-roiie-like anchoring appen- 
dage has been imbedded for half its length in the sandy 
bottom of the sea, has a strong spiral twist, issues from the 
sponge as a cord, and, cord-like, passes up through fully two 
thirds of the head. The latticework of the surface is covered 
by a sareodic investing membrane, pierced with pores over 
the interstices, which pores are bordered by the arms of a little 
dermal spicule (to be more particularly dcscrilx^d hereafter) 
whose points touch each other, thus forming a lesser lattice- 
work within the interstices of the larger one. The pores thus 
situated lead at once into the general canal-system, which 
consists of very large and small passages, usually with rather 
thin walls, and having an areolar appearance. Borne of the 
large canals take a vertical course towards the depression at 
the top of the sponge ; others lun directly across it into the 
central cavities ; but all communicate directly or indirectly 
witli these cavities — which are more or leas ovate in form, and 
extend up and down the sponge round the cord or fixed end 
of the anchoring rope. 

The spicules composing the glass rope are of one kind only, 
12 to 14 inches long, and fusiform. The fixed end of this spicule 
or that part within the sponge^ is smooth ; and the surface of 
the free portion is also smooth tor half or two thirds of its upper 
part ; but after this it begins gradually to present what appears 
to be a broken spiral line, which by degrees becomes wider. 
Soon the line becomes a ledge, the pei^cndicular margin of 
which looks towards the sponge; and on the ledges are found 
thin pointed flat ^ines or teeth standing up side by side 
in a row or line. By degrees the ledges canymg many teeth 
subside into brackets carrying a single spine only, when 
the spicule has an undulating or sinuous appearance for a 
short distance and finally a ^lort, smooth, straight portion, 
when, having reached its greatest amount of attenuation (vi». 
about 1 -400th of an inch in diameter), it again gradually swells 
out to l-300tli of an inch, and then ends in a small, thick, 
conical or mitre-shaped head, with four short round arms, 
rGcur\ed and opposite or at right angles to each other, the 
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head (iiicludlng the arms) being about as broad as long, viz. 
1*1 50th of an inch (fig. 9) — that is, about three or four times 
less in diameter than the thickest nart of the shaft, which is 
much nearer the free than the fixed end. 

The spicules of the latticework (fig. 2) are of three kinds : — 

1, a strong five-rayed or nail-like form, consisting of a vertical 
shaft pointed at one end, and carrying at the other four rather 
long, robust, horizontal arms at right angles to the shaft and 
to each other ; the shafts of these spicules are fixed in the 
general spoage-mass vertically ; and the arms of each extend 
towards, meet, and overlap those of others horizontally, thus 
foming the square-shaped meshes of the larger latticework ; 

2, long^ slender, fusiform, aoerate spicules, which lie upon the 
arms of the large nail-liice forms longitudinally, and lielp to 
strengthen the lines of the latticework; 3, small crucially 
headed spicules of the nail-like form, the shaft of which is 
much longer than the arms of the head, and furnished all 
round throughout the greater part of its length with long 
spines, which arc bent obliquely outwards and extend to the 
pointed end, giving the whole a plumose appearance ; the arms, 
which are nearly smootli, are pointed, ()p)) 08 ile, and at right 
angles to the shaft and to each other (fig. 8). These spicules 
are generally found in pairs, with thcsliai'ts close together and 
the aims obliquely crossing each other as they rest upon those 
of the large nail-like spicules ; also throughout the areas of 
the large meshes, where their nail-like heads are fixed in the 
dermal membrane, with the comnion shaft standing outwards, 
and the points of the arms touching those of their neighbours, 
so as to divide the large meshes of the latticework into a 
number of smaller ones, each of which is converted into a 
round hole or pore by tlie dermal sarcode. 

But amongst the spicules of the surface must be mentioned 
a very large, stout, acerate spicule, closely resembling that 
tbuud by Mr. IL J. Carter in the stem of Crateromorpha 
Meyeri^ measuring in its average largest size about 4-12th8 
of an inch in length by l-66th at its broadest part. It is 
occasionally found under the arms of the large nail-like 
spicules, but generally togetlicr with long slender accrates 
(noth smooth and spined), composing strong fibrous lines, 
which contribute to support the latticework and to connect 
it with the general sponge-mass (PI. XXII. fig. 1). 

The spicules of the general structure are : — 1, large and 
sinaU naiHike forms^ with smooth shafts and arms ; 2. long, 
slender, smooth, fusiform acerates; 8^ the same, with four 
large tubercles on the middle of the spicule, or abortive rays ; 
4, K>iig, thin, fusifoim-accrate, thickly spined tluoughout, the 

27* 
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spines heut, and all pointing towards one and the same end of 
the spicule ; 5, fusiform-acerate, sparsely spined througliout, 
but the spines on ecu^h half minting respectively towaids the 
middle of the spicule (PI. XXI. fig. 3) ; 6, the large stout, 
smooth acerate (whose measurements have just been stated), 
conspicuous from its great size amongst the other forms with 
which it is associated (PL XXII. fig. 1) ; 7, slender, smooth, 
crucial or four-armed spicules, the arms horizontal and at 
right angles to each other ; 8, 8imllar-sha|>ed spicules, larger 
than the last named, but barbed hai-pooii-like towards the 
ends of the arms (PI. XXI. fig. 4) ; 9, small scxradiate forms 
furnished with rather long spines, which commence about half-^ 
way along the rays, shooting out in the direction of their 
points and bent upon themselves outwards (fig. 5) ; 10. a nail- 
like fonn witli short straight anus and long plumose shatt, spines 
rather short; 11, large eight-armed birotulates, about l-90th 
of an inch in length, with (lome-shaped heads and four or eight 
tubercles, chiefly confined to a ring round the middle of the 
shaft; 12, a small eight-armed birotulate of slender forra^ 
about 1 -225th of an inch in length (fig. 6), the shaft of 
which is studded throughout wdth short obtusely pointed 
spines, the heads not dome-shajied but pointed : i3, a very 
minute birotulate, averafjing 1-1 250th of an inen in length* 
having the appearance of bearing only two arms at each ena 
(fig. 7), but, when carefully focused endwise, is seen to be 
multiharnatc, the normal number of its arms being probably 
eight, though in some instances six only can be countm, w'hilst 
in others ten mav be seen, the shaft spined more or less 
throughout, and tte heads uome-shaped : this minute spicule 
is found in great numbers in the dermal Barcode, as well as 
generally tliroughout the sponge. 

The long fusiform-acerate spicules form the fibrous lines of 
the general structure, on which ai-e seen the large birotulates 
and the long-shafted plumose forms : whilst the crucial spicules 
are found in the sarcode of the walls of the canals. Most of 
the acerate forms are of the sexradiate tjye, as is evident from 
the cross in the central canal in the midale of the spicule : but 
the main shaf't only is produced, the arms either not l^in^ 
produced at all or appearing only as tubercles. 

The spicules of the sponge immediately embracing or sur- 
rounding the glass rope where it issues from the mass $re 
several varieties or modifications of the sexradiate type. There 
is no Polyiie on the rope, nor any membranous covering of any 
kind. The sponge-head is grooved inwards circularly round 
the rope, as a pear often is round the stalk ; and the plumose 
spicules of the demal latticework can be traced close up to the 
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rope, which ie there surrounded by au irregular line of closely 
packed, small, sexradiatc spicules interspersed with plain and 
tubercled acerates. The fonn most noticeabh^ here is a crucial- 
shaped spicule (PL XX £1. fig. 2), the arms of which measure 
about 1-lOOth of an inch in length, straight or more oi less bent 
towards the extremities, and mosely studded near the points 
with short, obtusely pointed, vortical spines, which appear 
to represent the cglindro-cruciform spicules of Hyahnema 
SiehMii figured by Dr. Bowerbank (B. S. vol. i. p, 252, 
pi. vi. figs. 153-156), the spinicruces*^ (?) of Brandt. Another 
prominent spicule is the smooth-armed nail-like form, and the 
same fumisned near the ends of tlie arms with short obtusely 

1 pointed spines. There are also many extremely slender 
ong-armed crucial and six-rayed spicules, with the arms of 
varying lengths, sometimes smooth and sometimes furnished 
sparingly with long spines bent in some instances towards the 
points, in other cases towards the base of the arms. Tlicre 
IS also a development of tlio four-armed plumose spicule into 
the sexradiate form, another shaft opposite the plumose one 
being projected, rather longer than the other, and thickly 
studded, like the crucial arms (whicli are nearly as long as 
the plumose shaft), with short obtusely pointed spines : some- 
times also this form <Kxjur8 with only tw'o of the crucial 
arms produced. The minute birotulate, too, is very numerous 
here. 

The height of the sponge, measuring from the jiart from 
which the anchoring rope issues, is about 5i inches, its breadth 
is about 4J inches; and the lengtn of glass rope visible is nearly 
10 inches, with a diameter of ^ an inch close to the sponge. 
Hah, Marine. 

Loc, Cebu, Philippine Islands. 

06a. The fact of the sponge having lost the latticework 
covering on its upper half, and the canal-system being in 
consequence either exposed or covered with a matted mass 
of spicules, led at first to the inference that it had become 
detached from the sea-bottom, and had either been cast up on 
the shore or had been rolling about for some time on its sides, 
and had so accumulated the matted mass from witheut. But 
when it was found that the mass contained only the spicules 
of the species, it appeared unlikely that it had been so gathered 
up ; for if the sponge had been rolling about on the sea-bottom, 
the matted part would probably have contained a number of 
spicules belonging to many other sponges. On consulting 
Mr. H. J. Carter, F.R.S., who has been most kind in ex- 
{ireasing his opinion on this spnge^ in pointing out different 
points of special interest, and m reviewing and discussing the 
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observations made with the view of establishing them, and so 
very materially helping in the description, he suggested what 
appears to be the true solution of the difficulty, fie accounts 
for the existence of the matted mass by finding that the sponge 
has been attacked by a if?<cor-like fungus, which has been 
gradually destroying the sarcodo and eating into the sponge- 
substance ; and as the sarcodo has disappeared, the spicules 
losing their natural support have fallen together into the 
matted mass, which in tins state now covers over much of the 
U])per portion of the sponge. Although the sjiecirnen is thus 
rendered imjierfcct so far as the entirety of the latticework 
goes, it is nevertheless highly interesting as showing the 
ravages of the parasitic fungoid growth, whoso mycelium is 
found in great quantity not only on the surface, but gradually 
extending into the mass, and spreading everywhere its bright 
little sporules in extnane abundance. 

The sponge its(df, again, is interesting on account of the 
glass ro])e b.^ing without its usual parasite, viz. the incrusting 
Polype {Palgthoa)j wliieh is still lield by a few persons to be 
a ))art of the sponge (its ^^oscula” I), and by some to belong 
to the glass rope, on which they say tlie sponge is parasitic- 
in opposition to the more generally received impression, now 
confirmed by this specimen, that the glass rope is the stem or 
anchoring appendage of the sponge, upon which the Polype is 
parasitic. 

The twisted stem or glass rope is almost identical with 
that of Hyahnema Sieholaii : the surface of the spicules com- 
posing it hardly differs except towards the lower part, where 
the difference is only sufficient to indicate a variety ; while 
the anchoring head or termination is of the same character-— 
riamidy, mitre-shaped with four opposite arms. The free ends, 
however, of these spicules in the Japanese sjiocimens are 
generally broken off ; but an example exists in the Iiiveqx)ol 
Free Museum (no. 10. 9. 68. 1) in which many of the feorttii- 
nations remain^* and Mr. Laurence Hardman, of Kock Feiiy, 
also has a specimen^ received lost year through his son ftom 
the island of Tnosiraa, in which the free ends ai’e in a 
tolerably perfect condition. In t he latter example those apichles 
terminate, as in //. cehuxnse^ in four short, oluntly pointed, 
rounded arms, recurved anchopjiosite, or at right angles to 
each other, the head and arms being about as broad as lowland 
measuring l-170th of an inch. In the' Lii^erpool^Free- 
Museum specimen, however, the terminations, dthough of the 
same character, present modifications of the four opposite 
arms : that is to say, sometimes four rather shorter arms appear 
between the four principal arms, making eight arms in all ; 
sometimes just above tlie four arms pn the smooth shaft are 
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S rominonces or swellings, which again (as in fig. 10) are so 
evelopedas to form a double set of four arms, one set capping 
the other. The Liverpool-Museum specimen bears the usual 
Polype ; the Inosima example, in which the glass rope is 
short, has no Polype on it. 

The existence of the large stout acerate spicules in the sur- 
face-structure of Hyalonema cehiiense is a noticeable feature ; 
similar spicules quite as large are found in the Japanese 
Hyalonemas — not on the surface, however, but, together with 
other acerate spicules^ forming the fibrous lines of the general 
internal structure, being probably most numerous round the 
fixed part of the stem. 

It is interesting to notice the relationships which seem to 
exist between the various kinds of Hexactincllid sponges, as 
shown in the peculiar forms of spicules differently developed 
in some, appearing in greater or less quantities in other species, 
and occupying different positions in the general structure of 
the different spongers, but wliich would perhaps occupy too much 
space to describe in detail here. All such observations, how- 
ever, load to the conclusion that the peculiar features of the 
various anchoring appendages, adopted by Mr. H. J. Carter 
08 the means of distinguishing genera, are the most remark- 
able and most easily noticeable for this purpose. 

Remarks hy Mu, Carter, 

In bringing to notice Hyalonema cehmise^ Mr. Iliggin has 
describ('>d and illustrated a sjxinge which, if not sufficiently 
different from Hyalonema Sieboldii^ Gray, to constitute a now 
species, is at least deserving of the separate designation which 
has been given to it. 

Here we have, in the first place^ a full-grown Hyalonema 
with an entire absence of the parasitic Polype which usually 
corticates the upper part of the cord 1 

We have also obtained through it the free termination of 
the anchoring-spicule of which the cord is composed in the 
HyaHonemata. wliich was previously unknown ; and moreover 
Mr. Higgin has shown that in both Hyalonema Steboldti and 
jK cebuenae the principle of formation is the same, viz. a mitre- 
shaped inflation with four spines or arms recurved and oppo- 
site : also in Mr. Hardman’s specimen, to which Mr. Higgin 
has alladed, it is stated to be four-armed opposite, the same 
as in if. o^uenae while the Polype, too, is absent from the 
cord of this specimen. But it so happens that the specimen 
which Mr. Higgin kindly sent me of an anchoring-spicule 
firom this cord had eight arms or spines each opposite each 
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other on the mitre-shaped inflation of the head, and not fbnr 
above and four below, as delineated by Mr, Higgin (Pi. XXI. 
fi^. 10) from the specimen of Hyahnema 8i(^ldi% in the 
Liverpool Free Museum. This shows that, besides arms 
recurved and opposite on a initre-shaped inflation heing the 
principle on which the head of the anchoring-spicule is formed 
generally in the Ilyalommata^ it is subject to the modifications 
mentioned in all ttiese specimens. 

As regards the bearing of this “principle of formation” 
on the termination of the anchoring-spicules of the genus 
Boaaella, in which there ai^ also four opposite arms, it will 
be seen by comparing the two that there is no “ inflation ” 
in Bossella, but the arms come off from the end of the spicule 
directly ; also that the diameter of the head, taken in its en- 
tirety, is far greater than that of any jiart of the shaft — ^which 
is the opposite in Ihjalonema^ in which the so-called “ arms ” 
are little more than spines, while in Rosselhi. from their size 
and length, they are really “ arms;” lastly, that the shafts of 
the anchoring-spicules in the genus Itosaella are not spined, 
but smooth. 

The large “ birotulate, no. 11,” p. 380, appears to be the full- 

S rown size of the minute or embryonal one “ no, 13,” as evi- 
enced b^ gradationary development in a fragment of /iyafo- 
nema Sidmldii mounted in Canada balsam ; while the dif- 
ferences in form do not amount to more than modifications of 
the normal type — consisting of a shaft, and eight ai’rns opposite 
and r(‘curve(i, all round each end ; which arms being knife- 
shaped with their thin edges respectively extended into a 
falcate form towards the Siaft, with which they are thus 
united, constitutes this flesh-spicule the representative among 
the HexactinelUd sponges of tW common equianchorate. 

The “ spinicruces ” of Brandt, so well figured by Dr, 
Bowerbank (Brit. Spong. vol. i. pi. vi.figs. 153-167, p. 252), 
have their representatives, as stated by Mr. Higgin (p. 881), 
in the crucial spicules with spined extremities, so abundant 
just where the sponge-head joins the cord in Hyahmsma 
cebuense (PL XXII. fig. 2). 

They are similarly situated in ff. Sieholdii and in JSt^ 
tanicum ; but we do not find that they extend upward® further 
than this. 

In some very small specimens of iCltmUmioum dredged 
up off the Butt of the Lewis on board H.M.S. ^Poredpime’ 
both with and without the Polype, these spicules are equally 
abundant at the point mentioned; while the cord in M* hm^ 
taniemfiy not stopping halfway up the sponge^head as in 
H. Sisholdii^ but passing entirely through the head so as to 
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eud at the sunimlt in a little conical point, affords ample 
opportunity in Imitanicum to search for the apinicruces ” 
throughout its whole length within the sponge-head ; for it 
is covered, even to the end of the conical point,” with the 
sponge-structure, especially the little dermal plumose spicule, 
though I cannot detect the spinicruccs ” in any part of the 
cord or sponge-head above the place indicated. 

Moreover, where the Polype is present, it is the sarcodic 
layer immediately in contact with the cord which is so densely 
charged with those beautiful little spined sexradiates, and 
which, in some instances, evidently extends downwards beyond 
the integument of the Polype ; so that altogether the Polype 
must be considered to have no part in their production, while 
the spinicruccs” must therefore be viewed as the hexactinellid 
form of spicule (with its variations) peculiar to the sarcodic 
investment of the cord. 

Labaria heminphaivicaj Gray. PI, XXII. fig. 3, 

This species has already been descrilied by Mr. H. J. Carter* 
(^Annals,’ 1873, ser. 4, vol. xi. p. 276), from the sponge named 
by the late Dr. J. E. Gray in his communication published 
in the same volume at page 235. Mr. Carter, however, soon 
became aware that the specimen placed in his hands for de- 
scription was not in its natural state ; and the discovery that 
the brush-like appendage apparently growing out from the 
centre of the base had been artificially placed there, and was 
made up of spicules belonging to quite another species, led 
him to think that the whisker-like spicules standing out from 
the sides of this specimen of Labaria were probaoly also a 
native’s fancy. It is fortunate therefore that a good specimen 
has now been brought to this country, with the anchoring- 
spicules in aitu^ and without the fraudulent tuft ” which the 
JBritish-Museum sponge possesses. In Mr. Carter’s descrip- 
tion, the ^4ocality” whence Dr. Meyer’s q>onge was 
obtained is thus stated, viz. “Unknown, from ^ngapore;” 
but it was subsequently observed by Dr. Meyer (‘Annals,’ 
1874, ser. 4, vol. xiii. p. 66) that it was procured “from the 
reefs in the sea near the village of Talisay, on the island of 
Cebu, Philippine Islands;” and in explanation of the arti- 
ficial condition of tlie sponge, in a letter to Dr. Gray {ibid. 
p* 188)^ he explains that his “ Malay boy was charged with 
the busmesi^” and that “ he or the fishermen may have done 
the mischief.” Dr. Meyer does not seem to have been present 
when the specimen was got up ; but he adds that it was 
obtained from the same ground as ^^Me^ertna clavcr^rmia^ 
Oa^arowtoiyAa Meyeri^ and Roaaella phUippinensw.^^ 
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As regards the present example, the only information given 
is that it was obtained by diving, off the island of Cebu ; but 
it is in a natural state, and has not been tampered witli like 
the British-Museum specimen. 

In form it is like a small bird’s nest the bottom of which 
is flat, with a well-defined edge ; the sides are rounded ; and 
tlic sponge attains its greatest diameter about one Ihird of the 
way down from the edge of the hollow of the neat, towards 
the base. Tlie entire surface, inside and outside (s{)eaking as 
of a nest), is a network of spicules : that of the sides of the nest, 
being a cdoae reticulation, is no doubt pore-area whilst that 
of the hollow of tlio nest is a very much more open network, 
and must be considered vent-area,” as has been sluted by 
Mr. IL J. Carter in the paper to which I have already alludea. 
The structure covered by tlie surface-reticulation, as seen through 
this network, is a strongly woven-togctlier mass of spicules, 
pierced with large and small passages leading directly from 
the outside to the inside. These passages or canals are largest 
towards the base of tlie sponge, where they are ovale in form, 
and measure in diameter half an incli by a quarter ; they gra- 
dually diminish in calibre and lose their oval shape, becoming 
circular towards the upper edge of the nost. The surface- 
reticulation is closest round the edge of the hollow ; and 
from this edge stamls up a thin broken lino of erect spi- 
cules of iiTegular height, varying from i to f of an inch. 
The rounded sides ot the sponge, chiefly where it assumes 
its greatest diameter, are furnished with whisker-like bundles 
of long spicules, whicii issue from circular holes the edges 
of which are slightly raised, each bundle consisting of ft 
dozen or more spicules, many of which are broken short off 
and very few arc entire. Around the circumference of the 
base are arranged loose fascicles of anchoring-spicules from 
3 to 4 inches in length and having a diameter of about \ an 
inch measuring alon;^ the edge of the base, by | to f of an 
incli across it. A tew scattei*ed short spicules project here 
and there from the base generally ; but there are no bundles 
other than those around its edge ; and therefore the aponge^ id 
without any thing like the fraudulent tuft ” stuck into the 
British-Muscum specimen, or occupying its position. The 
bundles of anchoring-spicules, whilst the sponge was in a 
living state, no doubt grew straight down from its base into 
the bottom of the sea ; but they are now twisted under it, in 
consequence of the sponge having been placed to dry in the 
position in which it appears in the Plate. 

The anchoring-spiciues are of one kind only, viz. smooth, 
fusiform, terminating at the free end in two opposite hooks; 
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tbore are no spined forms, from which it must be inferred 
that the spinea anchoring-spicnles noticed by ^Ir. Carter in 
hi» description of the British-Muscum sponge belonged to 
a Meyer ina chvwformis^^'^ as well as the bunch of spicules 
fonning the fraudulent tuft,’’ and had been caught up acci- 
dentally, if not jmrposely stuck on to the specimen. The 
smooth anchoring-spicule which is the one proper to the 
species is a fine hair-likc spicule, 8 to 4 inches in length ; 
it tapers from its middle to a fine point at its fixed end, and 
also gradually diminishes b) within a sliort distance of its free 
end, measuring there only l-lOOOth of an incli, after which 
it quickly becomes flat, with a breadth of l-300tn of an inch, 
and ends in two opposite hooks, recurved like the flukes of 
an anchor, as flgured by Mr. Carter (^Annals,’ 1873, ser. 4, 
vol. xii. pi. xlv. fig. 2), the entire spread of the anchor 
measuring ]-45th of an inch (PI. XXII. fig. 3 a). 

The spicules of the whisker-1 ike tufts are plain, fusiform, 
in lengtri about 3 J inches, with a diameter of 8-500ths of an 
inch at the middle or thickest part. 

The spicules of the erect fringe round the lahrum, all more 
or leas broken at the free end, are also fusiform, and, as tht‘y 
exist at present, arc smooth throughout ; but there is an appear- 
ance of spines on some towards tlic free end, and therefore 
in their perfect state they may perhaps be furnished with short 
conical spines towards the points. Idie largest are about one 
inch long, with a diameter in the middle of l-750th of an 
inch. 

The spicules of the surface-reticulation are. of four kinds : — 

1, large nail-Hkc spicules (that is, smooth pointed shafts) with 
four equally smooth arms projecting opposite or at right angles 
to each other from the heads of the shafts, the arms inclined 
slightly downwards or inwards ; these spicules ore of various 
abses, from the large form^ plainly visible to the unassisted 
sight, down to otliers of microscopic minuteness ; the shafts 
of the larger spicules are ^ an inch in length ; the arms may 
be the same, but most frequently they are of different lengths : 
and sometimes one of them is blunt, not at all pointed, ann 
not more than 1-1 2th of an inch long ; the shafts and arms 
measure at the cross about l-48th of an inch in diameter ; 

2, long, slender, acerate spicules, thickly covered with short 
sharp spines, all pointing towards one and the same end of 
the shaft ; 8, smooth acerates, with the cioss on the central 
canal; 4, plumose spicules of shapes intermediate between 
one with a very thicK shaft, short and busln^^-looking, with 

Wuntly ended arms (PL XXfl. fig. 6), and 
anotner witn sm^ll, short, fine arms and a long feather-like 
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flliaft (fig. 7) ; the crucial arms of which, thickly studded with 
short obtusely pointed spines, are bent downwards, as if to 
embrace or fit to the arms of the large spicules on wnich they 
rest. 

The strongly woven-togethor basketwork of the interior, as 
seen through tlie investing network, is composed of : — smooth 
spicules of the sexradiate type (that is, acerate with simply 
a central cross indicating their hexactinollid character) : acerate. 
with four tubercles at the middle of the shaft ; sparsely spinea 
acerates, the spines bent towards the middle of the spicule ; 
four-rayed, five-rayed, and six-rayed spicules, the long arms 
of which are bent together in all varietujs of ways ; amongst 
these are large and small eight-armed birotulates^’ with dome- 
shaped heaos, and some very minute ones ; small sexradiate 
spicules, the arms of which are furnished towards the free end 
with thn*e, four, or five long spines jjrojecting in the direction 
of the free end of the arm, but soon becoming bent outwards 
(fig. 14) ; also a small acerate spicule in great abundance 
peculiar to the species, furnished with fine. 8pine>s not very 
close together, all of wnich are bent towards one end of the 
s]>icule, increasing in length along one third of the spicule 
(viz. from the ena/r^)m which they look), and then gradually 
diminishing again from this point to the other end of the 
shaft (fig. 11) ; and plumose spicules in great variety. 

Size ; — extreme transverse diameter by 4 inches j depth 
3^ inches : diameter of hollow at the labrum 3^ by 3 inches ; 
depth of nollow 1^ inch ; diameter of base 3 by 2J inches ; 
length of bundles of anchoring-spicules 3 to 3^ inches, 

Jlab, Marine. 

Zoc. Cebu, Philippine Islands. 

Obs, The position of the large smooth nail-like spicules is 
readily seen in the figure, which is drawn from a photograph of 
the sponge ; and the elevations and depressions on the surface, 
caused by their arms being slightly bent inwards towards the 
shaft, arc also ea.8ily observed, Ine large areas enclosed by 
the arms of these lar^e spicules crossing each other are sub- 
divided again and again by smaller spicules of the same form j 
and the fine network so caused has no doubt supported the 
dermal sarcode, stretched membrane-like upon it and pierced 
with pores. But this sarcode does not now exist in this mem- 
branous form, having apparently contr^ted round the lines of 
spicules forming this dermal reticulation, and thus left holes 
bordered by spicules, which were filled up by pores respectively 
circumscriDea by sarcode. The plumose spicules are all seen 
about the lines of the network ; and if they hare ever rested 
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out the membranous sarcode^ as in the British-Museum speoi'* 
men (in the way described by Mr. Carter), they have oeen 
drawn in to the arms of the other spicules by the contraction 
of the sarcode. 

Remarks by Mr. Cabtkr. 

The specimen of Laliaria hemisphwrica above described and 
figured by Mr. Iligffin is fortunately so well preserved that 
there can be no doubt of its being in a natural state, viz. un- 
aflected by destructive influences or tampering of any kind, 
as that which I described belonging to the British Museum 
(‘Annals,’ 1873, ser. 4^ vol. xi. p. 275) ; hence it serves well 
to correct that description. 

That “cat’s-whisker-like” groups of spicules do project 
from the sides of Laharia hemi^hcertea as normal appendages 
there can now be no doubt ; and that tlie anchoring-spicules 
with spined shafts are abnormal may be inferred from their 
entire absence in Mr. Iliggin’s specimen. We must therefore 
conclude that the latter belonged to the “fraudulent tuft” 
of anchoring-spicuh's from Meyerina clavwformisy which had 
been thrust into the base of the British-Museum specimen. 
And for this I am well prepared, seeing that in my figures 
of the supposed anchoring-spicules with spined shaft from 
Laharia hemis^heerica^ and the real one from Meyerina clavce^ 
frnnis respectively that I have figured (‘Annals,’ 1873, vol. xii. 
pp. 467, 468, pi. xiv. figs. 1 & 3), it is stated and shown that 
the differences between these two spicules are “ too slight 
for specific distinction.” 

Further, it now appears to me that, while the shafts of the 
anchoring-spicules of Laharia hemisplmrica and of the genus 
Rossella are all smooth, those of Hymonema &c. are all spined ; 
and that the latter only appear to be sometimes smooth 
from the spines being continued upwards from the free end 
for a less distance in some than in others, whereby when the 
spined ends are broken off (which is often the case) there is an 
appearance of two forms, viz. one spined and the other 
smooth. Hence the mistake. 

EXPLANATION OF THE PLATES. 

Platk XXI. 

1. Iligrin, after a photograpb by Bobinaon and 

Thompson, rather less tnan half the actual size : a, the investing 
latticework; portion denuded of the latticework, which has 
been destroyed by a parasific fungus attacking the sarcode which 
supported and connected the spicules. 
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Fiy, 2, Portion of dermiti latticework, showing the relative position of 
tiie spicules of which it is composed : aaaa, arms of large 
nail^like spicule j s « », shafts of tne same j rf, Barcode stretched 
across the mesh j pores ; c, feathered spicules (no. 8) m titu. 
Diagrammatic. 

Fig, B. Sparsely spined acerate spicule, the spines pointing towards the 
middle of the spicule. 

Fg, 4. Crucial spicule, with points of arms bw’bed like a harpoon. 

Fg. 5. Small sexradiate spicule, the arms spined towards their ex- 
tremities j the spines bent upon themselves, pointing towards 
the ends of the arms. 

Fg. 0. Slender birotulate with eight arms at each end, the shaft studded 
with short blunt spines throughout its entire length. 

Fg, 7. Minute birotulate generally with eight arms at each end, in gieat 
quantities thronguout the sponge. 

F^. H. Crucially headed plumose spicule of the latticework. 

F^, 9. FrfM) end of one of the spicules of tlie glass rope. 

Fg. 10. Free (md of one of the s])iculos of the glass rope of a Japanese 
Jlynhnevuif in the possesaion of the Liverpool Free Museum 
(no. 10. 0. 08. 1). 

Platk xxir. 

Fig. ] . Large acerate spicule from surface of Hyahnmia eehuemtt*, similar 
to that found in the sU»m of (h'atcrotnmpha Meyiri ; it is also 
found in Hgalonema SitMdii^ not, however, on the surface, 
btit in the interior structure round the cord. It measuroa 
about 4-12th8 of an inch in length by 1-OOth in its broadest 
part. 

huj. 2. Sninicruoial ” spicule from base of sponge-bead of Hyalofi^a 
celwnsef in quantity about the cora ; length of each arm 
4-500tlis to o-COOtlis of an inch. 

Fg, B. Lnharia hemi^ihim'icaj Gray, after a photograph by Rolnnson and 
'J’homptton. 

Fig, B A. Anchoring-spicule of Laharia hemispharioaf drawn to the scale 
of 1 -500th to l-8th of an inch. 

Fig. 4. Large nail-like spicule ft-om the surface-reticubition of the same. 
Shaft i an inch in length, with a diameter of l-48th of an inch 
at the head ; length of arms J, J, J, I inch rosiiectivcly. 

Ftgs. 5* 7. Plumose spicules, extreme forms, th^ being many varieties 
of iiitermpdiate shape ; measuring hroin 2-500ths to I0*600th8 
of an inch in height or length of plumose shaft. 

Mgs. 8-14. Some of the spicules of tho general structure •, 8, 9, 10 measure 
on an average 1-1 Qth of an inch in length ; 11 is peculiar to 
the species, and measures generally 8-500tha of an inch in 
length ; 12 and 13 ore drawn to the scale, vi*. l-600th to l-8tb 
of an inch (13 supposed to be an immature fonu of 12); 
14 measures S-SOOths of an inch from the point of one arm to 
tho point of the arm opposito. 
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XLVIII. — Descriptions of some new Asiatic Ftpecies of 
Rhyncliites. By Francis P. Pascoe, F.L.8. &c. 

It is chiefly from the collection made by Mr. Wallace that I 
have selected the following well-marked species of Rhynchites. 
The genus was separated from Attelabxis^ Linn.^ by llerbst in 
1797, and comprises about 100 species, including those here 
described ; it is almost (‘osmopolitan, out has not yet been 
found in Australia. M. Roelofs has lately dcscribcu several 
new sjKJcies from Japan ; and 1 have here added another 
(allied to R. hetaleti) which is also found there (Yokohama), 
although it does not seem to have been met with by Mr. 
Lewis^ collectors. 

lihynchites elysius. 

U. leeto OBDrulous, sparse albido-pilosus ; rostro ( J ) corporis dimidia 
longitudino, modioe arcuato, vago punctulato, dimidio basali tri- 
carinulato ; ( d* ) brovioro et manifesto crassioro, infra anguUs ex- 
torioribus utrinquo foriiter quinquedentatis ; antennis baud clon- 
gatis, articulia 3®, 4® ouqualibus ; clava magna, grisea, art. duobus 
basalibus triangularibus, singulis latihuline hand longioribus, ul- 
timo ovaio, acuminate ; prothomoe latitudino baud longiore, sat 
vage punctulato; ol^iirie atuj)li8, striato-punctatis, punctis ap- 
proximatifl, interstitiis sat conlcrtim punctulatis ; tibiis costulatis. 
Long. 4 lin. 

Jlab* Sumatra. 

Allied to two species known as It. 'jfhilij)pensi8y Chev,, and 
J?. coelestmm^ ^ Gyll., but at once distinguished from both by 
the sparse punctuation on the protliorax. R. azureusy Ol.t^ is a 
very distinct species, hitherto overlooked, except that it is 
doubtfully citea as a synonym by Gyllenhal for his coeleMinus. 

Rhynchites ahyoneus. 

H, caDruleus, elytris violaoeis, albido-pilosus ; rostro tonui, ooriioris 
lougitudine rix dimidia^ modice arcuato, baud carinulato, basi inter 
oculos oompresso ; antennis baud elongatis, articulo tertio quam 
quarto paulo longiore, clava ooncolori, art. duobus basalibus elon- 
gato-triangularibus, ultimo ongustc ovato, acuminate ; prothomco 

♦ There is some confusion in tbc synonymy boro. Taking Lacordnire’s 
note (Gen. vi. p. correct, the following would be the dironology 

Mhynchites GylL, 1833. 

yrandUf ImbofP, 18^38. 

phUippmmy Ohov., 1841. 

Yet Lacordaire, adoptang the two latter names, gives the first as a syn* 
onym for both. 

T Ins. V. no. 81, p, 23, pi. ii. fig. 32. M) specimens me horn Singapore 
and Sumatra. 
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latitudino baud longiore, sat vage punctulato ; elytris modioe am- 
pliatis, seriatim punctatis, punctis rugosis, punctisque minusculis 
sat confertim interpositis ; tibiis coetulatis. Long, lin. 

Hah. India. 

Like the preceding, but smaller, and the elytra very mode- 
rately dilated, with fewer punctures ^ the rostrum and antennas 
are radically different. R. azureus is a narrow species, with a 
more slender club &c. 

Rhynchitee hispotdes. 

B. rufo-luteus, nitidus, olytris nigris, pilis erectis nigris vestitus ; 
capite sat lato, subquadrato ; rostro prothorace vix longiore, basi 
bisulcatulato, apicem versus sonsim fortiter dilatato ; antennU 
nigris, articiilis duobus basalibus subcylindriois, cretoris crassis, ob- 
longe (quinto ad octavum ©quilateraliter) triangularibus ; olava 
elongata, articulis oldongo-ovatis, prsecedentibus baud orassiori- 
bus ; prothorace subtransverso, utrinque rotundato, antico posti- 
cequo constricto, apioe quam basi vix angustiore ; elytris grosse 
punctatis, punctis busin versus minoribus; corjjore infra pedi- 
busque luteis ; tibiis intogris. Long. 2 lin. 

llab. Penang. 

Tiikc a Uispay with the coloration of Oonojihora hoemorrhot^ 
dalis^ Fab. 

RhyncMtes Imvigatua, 

R. glaber, purpurascenti-niger, elytris subchalybeatis ; oapite im- 
punctato ; rostro subvalido, modice elongate, perparum arcuato, 
sat vage punctulato, basi oarinula abbreviata utrinque munito; 
oculis baud prominulis ; antennis mediooribus, articulis tertio quar- 
toque sBquGtlibuB, longioribus, sequontibus gradatim brevioribus 
ot latioribus, ultimo lequilateraliter subtriangulari ; olava lata, ar- 
ticulis duobus basalibus transversis, ultimo oonico ; prothorace ob* 
longo, Bubconico, sat vage subtiliter punctulato; soutello valde 
transverso ; elytris tenuitor striato^punctatis, interstitiiS planatis, 
subtiliter parce punctulatis ; eorpore infra remote subtiliasime puBO** 
tato ; tibiis integris. I/)ng. 8 lin. 

Hah. Menado. 

Another speeimen from the same island has the protboridt 
and raetasternum'-much more strongly punctured. 

Rhynchitea gagatm* 

R. glaber, niger, nitidus ; oapito impuuctato ; rostro sat tenua, lon- 
gitudine protboracis cum oapite, dimidio basati supra fortiter bi- 
sulcato et in medio carinato, dimidio apioali ruguloso-punctato ; 
oculis baud prominulis ; antennis breviusouhs, articulb 8^, 4% 
sequalibus, sequentibus gradatim brevioribus et latioribus ; dava 
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lata, articulis duobus basolibu^ transversia, ultimo conico ; pro- 
thoraoe oblongo-oonico, sat fortiter convexo, Bubtilit<'r punctato ; 
Boutello mauifesie transverso ; elytris broviu6<5uliH, Icvitor striato- 
punotatis, inierstitiis latia, planatis, impunctatis ; tibiis fuscatia, 
iutegris. Long. IJ lin. 

flab. Macassar. 

Allied to Jt. kpvfgatiiSy but the rostrum diifercrit, and the 
elytra impunctate, cxc<‘pt in the striae 

Rhyncfntes wstuans, 

R, f iltO’^rufus, IsBvissimua, nitidus, tibiis oxtus tarsisquo nigrcs- 
oentibus ; capito iin punctato ; rostio prothorace vix longioro, fcro 
obsolete punctatx), basi ink‘gro ; oouhs baud prominulis ; antennis 
mediooribus, articulis duobus basalibus majuHCulis, sequentibus 
gradatim brevioribus, olava mogna, infuscaU, art. duobus basalibus 
transversis, ultimo roni(H); prothorace oblongo-oonico, impunc- 
tato ; 8cut<‘llo transverso ; elytris bi'evilor ovatis, seriatim ocellato- 
punctatis, interstitus jdanatis, impunctatis ; tibiis integris. Long. 
Iflin. 

Hah, Tondano, 

In outline closely resembling tlic preceding, but differing in 
coloration, sculpture of the rostrum, &c. 

Rhy7}cJi{te8 leiicothyreus, 

R, subparpureo-niger, pubo erecta grisen vestitus, scutello dense albo- 
villoso ; capito minuscule, angusto, inter oculos profunde longitu- 
dinaliter sulcato ; rostro prothorace vix longiore, grosse punctato, 
a basi ad apicem gradatim lutiore, longitudinaliter carinato ; oculis 
magnia, prominulis; antennis articulo tertio, quarto quintoque 
oonjunctim eequalibus, his sequentibusque gradatim orassionbus et 
plus minusvo triangularibus ; clava majuscula, articulis duobus 
basalibus oblongO'^triangularibus, ultimo ovato-acuminato ; pro> 
thoraoe oblongo, utrinque modice rotundato, confertim punotulato ; 
scutello ovato ; elytris breviusculis, profunde striato-punctatis, 
interstitiis oonyexis, in oerta luce quasi suboostatis ; tibiis sub- 
compressis^ integris. Long. 1| lin. 

Hab, Sala; Aru. 

In contour like R, contcua^ but witli sliorter elytra. 
Rhynchites venmtus, 

spleUdide aureo*cupreus, subtus pedibusque conoinno violaceis ; 
eapite elongato, au^tato, inter oculos fovea profunde impresso ; 
rostro capiti oontigno, mo^oe elongato, compresso, lateribus bosi 
planato, apice violae^^ dilatato ; oculis modice prominulis ; an- 
tennis artloulis quinque basalibus subsoqualibus, sexto oboonlco 
tb Mag, N. Hist, Ser. 4. Vol. xv. 28 



894 


Mr. F. P. Pascoe m new 


scpiimo octavoque subtransversis ; clara magna, artioulis contiguis ; 
prothoraco ampliato^ conl'ertim punotnlato, in medio canalioulato, 
fateribus antice in mare dente conioo violaoeo armato ; acutello 
transvorao, violaceo ; elytria amplis, confcrtiasime ruguloao-pimc- 
tulatis ; tibiifl integris. Long. 8 lin. 

Hah, Japan (Avvoinori). 

This richly coloured specieB is closely allied to B, betuleii^ 
but with a longer and more compressed rostrum, the prothorax 
more coarsely, and the elytra more closely and finely punc- 
tured, with the intervals rougher, Ac. 

Bhynch it 68 cki vtcorn is, 

Jl. cyanoo-ohalybeatus, parcius brevitor griseo-pubescenfl ; capita an- 
gusto ; rofltro prothorace vix longiore, a basi ad ai>it‘em seimim la- 
tiore, basi subquadrangulari, supra paulo oxcavato, luteraliter 
compresso ; oculis baud prominulis ; ontermis breviusculis, articulis 
duobiis basalibus longioribus et incrassatis, 6®, 7®, 8® transveraiB ; 
clava magna, articulis contiguis, duobusbaWibuslatetransversis ; 
prothoraoe modico convexo, ampliato, oonfertim strigoso-punotu- 
Into, in medio linea longitudinaH lc\iter impresso, in mare dente 
ienui antiee armato ; scutello ralde transverse ; olytris ampliatis, 
Btriato-punetatis, punctis oblongis, interstitiis ruguloso-punotu- 
latis ; tibiis integris. Long. lin. 

Hah, Java. 

This species be placed between R, rugosus^ Gobi*, and 
R, lacummnniH^ Jek. The club of the antennte is nearly as 
long as the funicle. 


Rhynchites sculpturatus, 

Ji, supra viridi-auroo-metallicus, rostro, pedibus aixtennisque oyanms ; 
capito elongate, angu^o, inter ooulos fovea leviter impresso ; rostro 
prothorace baud longiore, basi paulo oompresso, versus apicem di- 
latato, cum capite sat grosse ponotato ; autennis art quinque basa« 
libus longitudine sequidibus, 6®, 7®, 8® gradatim brevioribus et eras* 
sioribus ; clava sat magna, articulis oontiguiB ; prothoraoe modiee 
ampliato, oonfertim punctate, in medio linea longitu^naH leviter 
impresso ; scutello valde tronsverso ; elytris ampUatiS) SUloato- 
punctatisi punctis prolhndit subquadratis, plurimis oblougis, inter- 
stitiis rugoso-punotatis j tibiis integris. Long. lin. 

llab, India. 

In some respects like R. rugosnsy GeU., but witli the elytra 
regularly striato-punctate. 

Rhynekites cupido. 

/?. aplondido cmruleus, pills pauois nigris oreotis dispersis ; capite 
magno, transverse, fere impunctato ; rostro subvatidoy perpamm 
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arcuato, sab[ncoo, nitido, remote punctato : antennis nigris, bre- 
vibtts, gabbii^libus^ art. duobus basalibus mqualibus, quam tertio 
quartoque paulo longioribus, quinto breviore, 7" ,8^ rotundatis, 
moniliformibus ; clava magna, distincta, art. duobtia basalibus trans* 
varsin, ultimo ovato; prothorace majusculoysubtrans verso, utrinque 
rotundato, in medio angoste suloato, remote punctulato ; elytrU 
foriiter sulcato-punctatia, punotis subquadratis approximatis, in- 
terstitiis uuisoriatim levitor punctulatis ; tibiis costulatis. Ix>ng. 
2| Hn. 

Hab, Penang. 

In the size and form of its head this species approaches the 
genus Auletes. 


Rhynchitea Unuiroatris, 

R, niger, nitidus, paroius nigro-setulosus ; capite antice modioe Into ; 
roatro tenui, fore recto, glabro, basi breviter tricarinulato ; oculis 
valdo prominulis ; antennis longis, subbasalibus, artieulis 7^, S** 
longitudine 3®, 4® aequalibua ; clava distincta, elongata ; prothorace 
oblongo, Bubcylindrico, remote punctulato ; elytris fortiter striato- 
punctatis, striis pilis albidis in serie unica remote obsitis, inter- 
stitiis modice convexis, remote uniseriatim punctulatis ; tibiis longe 
pilosis costulatis. Long. 2<| lin. 

Hab, Sarawak, 

This and the preceding, although agreeing in the broad 
head, have radically different antennm, and are in other respects 
very dissimilar. 


Rhynck ites cor allin us, 

R, cocoincus, nitidus, apice rostri tibiisquo infuscatis ; capite pone 
oculos elongate, in medio transversim constricto, vago subtiliter 
punctulato ; rostro prothorace sesquilongiore, basi oulminato, api- 
oem versus sonsim fortiter dilatato ; ooulis prominulis ; antennis 
nigris, artieulis tertio quartoque longioribus at mqualibns, sequen- 
tiibus sonsim brevioribus et paulo latioribus, quinto sextoque 
minus triangularibus ; tribus ultimis prmoedonti vix crassioribus ; 
prothorace vix longiore quam latiore, antice angustiore, utrinque 
rotundato, subva^ punctato \ soutoUo triangolari, sed fere inviso ; 
elytris suboblongis, profunde suloato-puncta^, interstitiiselevatis, 
oonfertim punctatis, griseo-pubeaoentibus ; tibiis integris; tarsis 
artioolo ba^, prmsertim po^iois, elongato. Long. 3 Un, 

Bab* Malacca. 

This is an aberrant species, and when the sexes are known 
may probably be regarded as generically distinct. 
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XLIX , — Descriptions of new Genera and Species of Lem-- 

doptera in me Coltection of the British Museum. By 

Arthur Gardiner Butler, F.L.S., F.Z.S., &c. 

Family Papilionidss. 

Genus SPiiiENOGONA, Butler. 

1. Sphcenoffona semifam^ n. sp. 

PrimarioH above aulpliur-yellow, with a broad oblique browu 
extemal border, decreasing in width from the costa to the ex- 
ternal angle, and very slightly sinuated along its inner margin ; 
secondaries white, with a broad dentatcd brown border trom 
the apex to the caudate projection ; body greenish grey ; collar 
with yellowish hairs ; abdomen cream-coloured : wings below 
much as in S. gratiosa ; primaries pale sulphur-yellow, gradu- 
ally deepening in intensity towards the base, where they be- 
come saffron-yellow ; secondaries cream-coloured, with the 
outer border pale sulphur-yellow ; a few ill-defined brown 
liturie in tlie usual positions : body cream-coloured. 

Exj)anHe of wings 1 inch 11 lines. 

Hah. Trinidad (H. W. Gaird). Type, B.M. 

S. semiflu oa is most nearly allied to S. ectriva^ but in colour- 
ing it approaelics S. gratiosa. 

Genus Terias, Swainson. 

2, Teriaa lutyrosa^ n. sp. 

Closely allied to T. harina^ from which it differs in the con- 
siderably narrower black-brown border to the primaries. 

Expanse of wings 2 inches. 

Am Islands {Wallace). Type, B.M. 

We have two examples of this species and seven of T. 
harina in the collection. 

3, Tertas soUfera^ n. sp. 

S . Wings above bright golden yellow ; primaries with a 
broad external dark brown border, nearly as in T. son ; 
secondaries with costal and abdominal areas whitish ) a rather 
broad, internally diffused and undulated dark brown border, 
tapering to ai>ex and anal angle ; fringe yellow ; body greenish 
gr^ ; wings below as in T. seneyalensis. 

Expanse of wijigs 1 inch 10 Imes, 

? V. Sul])huvous whitish, with the bisitmated excavation in 
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tlie outer border of primaries better marked and much less 
oblique. 

Expanse of wings 1 inch 11 lines. 

Htw. ^ , Ambnz ; ? , Old Calabar, July 1872’* {Mon- 
teiro). Type, B.M. 

This species can easily be distinguished from 2\ senegalensis 
by the brighter and more sulphurous colour of the wings and the 
shape of 3ie outer border ot the primaries. 

4. Terias diodtna^ n. sp. 

Wings above bright golden yellow ; primaries with a rather 
bmad deep-brown border, beginning upon the costa above the 
end of the discoidul cell, widening to apex and then narrowing 
to external angle, trisinuate internally at its lower extremity, 
beginning from the third median branch : a trifurcate black 
spot at base ; secondtiries with the costal and internal areas 
whitish ; a few brown scales along the outer margin ; body 
greenish grey, abdomen cream-coloured ; wings below golden 
yellow, primaries with the inner margin rather paler. 

Expanse of wings 1 inch 9 lines. 

Venezuela {Dyson). Type, B.M. 

Allied to T. favUla^hvit brighter in colour, with a narrower 
border to primaries and no brownish scales below. 


Family Agaristidse. 

Genus Mxmeusemia, n. gen. 

Differs structurally from Eusemia vilUcotdes^ which it most 
resembles, as follows : — Wings considerably narrower ; disco- 
cellulars of secondaries in a straight transverse line from 
subcostal to median nervure; antennfie shorter and more 
slender. Type M. peraimilia^ n. sp. 

5. Mimeusemta peramilis^ n. sp. 

Very like Eusemia mllicoidesj the primaries black, crossed by 
two or three plumbaginous lines ; a spot near base of cell, a dot 
at centre of costal area, a large spot below it, cut 1^ the 
median nervure and its first fo^, and two large spots placed 
olbtiquely on apical area, yellowish cream-colour; secondaries 
deep orange, with a broan irregular costal and external black- 
broivn border, a large black spot across the end of the cell, and 
a second touching the outer border upon the median inter- 
spaces ; thorax mack ; crest, back of head, centre of collar, 
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pterygodes, and a spot on metathorax sulphur-yellow j abdo- 
men oran^, banded with black ; antennae black ; primaries 
below with the internal area greyish with bronzy reflections ; 
secondaries with the subcostal area of the ground-colour cream- 
coloured ; otherwise as above : body below orange, varied 
with black. 

Expanse of wings 2 inches 3 lines. 

Hao. Hakodadi {Whiiely). Type, B.M. 

This is probably an imitation of Euaemta ; its resemblance to 
E, villicoidm can scarcely be accidental (in structure it more 
nearly agrees witli Alypia), The llyperwopa hmgipennie of 
Walter is clearly an imitation of Euaemta trenea. 

Family Arctiida (Zyganoid t 3 rpej. 

Genus Acriduka, n. gen. 

In general apjiearance most like the Zygeeniid genus Echo^ 
neura. Wings narrow, hyaline, with veins black, margins 
opaque; primaries with four subcostal branches, the first 
emitted hist before the endof the cell, the second and lourth from 
the end running close together at their origins, the third 
emitted from the second near its origin and running parallel to 
and above it ; discocellulars transverse, the upper one reduced 
to a mere point ; lower radial and second and third median 
branches emitted together at lower extremity of cell ; secon- 
daries with the cell short, its up|>er extremity projecting: 
subcostal with two branches, emitted from a footstalk beyona 
the end of cell, discocellulars forming a deep sinus, the upper 
considerably snorter than the lower ; lower radial and meman 
branches emitted together from the lower extremity of the 
cell ; thorax broad ; head small ; palpi short ; antennas more or 
less filiform ; abdomen slender, of the male with long com- 
pressed clasps. Type A.gryllina^ n, sp. 

6. Acridum grylltna^ n. sp, 

(J. Wings hyaline white, with rosy reflections; veins, 
borders, and apex dork blown ; base of costa steel-olue ; on 
oranp dot at the base ; body orange, with the anal segments 
of abdomen and clasps steel-blue ; head black : body below 
black, with purplish, steel-blue, and greenish reflections ; base 
of abdomen with a white spot : tips of tarsi white. 

Expanse of wiii^s 1 inch 4 lines. 

Hah. Espiritu mnto {Higgins). Type^ B.M. 

This remarhabk species is, 1 believe, on aberrant Aixtiid. 
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7. Acrtdura tfietallicaj n. sp. 

? . General character of the preceding, but the body, with 
the exception of the back of tne head and the front of the 
collar, metallic green ; primaries with the veins, borders, and 
apex dark brown, the costal border to beyond end of cell me- 
tallic green ; secondaries with the veins and borders black- 
brown ; antennse black, tipped with white ; legs black, with 
purple reflections, tarsi of mnd pair tipped with white. 

Expanse of wings 1 inch 4 lines. 

i/oi. Espiritu Santo {Higgim). Type, B.M. 

This species doubtless belongs to the same genus as the 
preceding : but the absence of the long anal clasps destroys the 
aberrant character of the type : I should, however, expect to 
find them, in the male, equally well developed with tliosc of 
A. gryUina* 

Genua Hyaleucerea, n. gen. 

Nearly allied to Eucereon^ but the wings hyaline, the costa 
of secondaries waved, the lower extremity of tue discoidal cell 
projecting much more prominently forward, thus lengthening 
the lower discocellular, and the false rtMJurrent vein not run- 
ning to tlic base of the cell but to near the base of the median 
nervure. Type IL eryihrotelusj Walker. 

8. Hyaleucerea vtdnerata^ n. sp. 

Head, palpi, collar, tcgulss, and thorax dark olive-brown ; 
a spot on each side of the collar, two on the shoulders, one on 
the centre of tegulae, and four on the thorax creamy white ; 
abdomen slaty black, a dot at base and three subterminal 
transvei'se bands scarlet ; wings hyaline, veins black ; pri- 
maries with costal border alternately black and clay-coloured ; 
a black litura across the middle of the cell and a large disco- 
cellular black spot, upon which the veins are marked in day- 
colour; apical area broadlv black, crossed obliquely by a 
squamose aigzag streak enclosing black spots ; a white spot 
at apex ; inner margin broadly day-coloured, becoming block 
at base and external angle {where there is also a lunulate 
whitish dot), and exossed by two black liturse; secondaries 
with a narrow irregular black border : body below greyish 
brown; base of palpi, coxes, base of tarsi, and kntm snow- 
white ; abdomen with a decreasing series of four irbit® spots 
on each side: wings with the opaque borders oUve-brown, 
primaries witn a wnltc apical spot as above. 

Expanse of wings 1 inch 7 lines. 

ffuo. Espiritu Santo [Higgim). Type, B.M. 
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Genus Thysanopiiymna, n. gen. 

Allied to EucereoHj but differing much in the neuration of 
the secondaries, and in the presence of a fringe of sliort hair- 
scales round the |K)sterior margin of the last segment of the 
alxlomen, and a tuft of hairs on each side of the anal appendices : 
the vcuatlou of secondaries is as follows : — subcostal with three 
branches, the first emitted before the end of the cell and run- 
ning to costa, the second and third forming a fork to apex, one 
radial emitted from the end of coll, discocellulars forming a 
regularly arched sinus ; median nervure with three branches, 
the third of which is forked beyond the end of the cell (this 
fork is probably juoduced by an aberrant jKJsition of the 
lower radial, from which the lower discocellular has receded), 
'l^ypc T, py^'t'hipyga (Walker). 


L. — Def^crintums of aovie undescribed Species of Birds dis^^ 
vooered oy Lieuteyiant Wardhiw Raimay in Burma* By 
Auth UK, Viscount Walukn, P.Z.S., F.K.S. 

Megaltema Bamsayi^ n. sp, 

^riie broad superciliary stripe composed of sllvery-grcy- 
centred feathers, giving a streamed appearance to the super- 
cilium. Otherwise plumage and dimensions of M. Franklinu 

I have compared a large series of typical examples of 

M. FrankUni fi*om Darjeeling and Asalu with a considerable 
series of tliis form obtained by Lieutenant Wardlaw Bamsay, 
at altitudes varying from 2(K)0 to 4000 feet, in the Karen-hee 
liills. That g(3ntleman records the iris as being nut-brown j 
bill black, basal portion of maxilla and lower p^ of mandible 
slate-colour; legs dii*ty greenish white.** Sexes alike. 

jiEthopyga sanguinipectus^ i\. sp. 

Above as in JS. saturaia (Hodffs.), the yellow band on the 
mmp being somewhat more develop^. Underneath, all the 
chin, throat, and two streaks divei^^ing from the throat and 
descending to the breast metallic violet-blue : upper part 
breast velvety black ; remainder of under surraoe pale yellow, 
many of the lower breast-feathers being centred and streaked 
with blood-red. A representative form of JE* saturaia* 

Bill 0'G5 inch, wing 2*12, middle pair of reetrices 8*25. 
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Described from six examples discovered and obtained hy 
Lieutenant Wardlaw Ramsay on tlie Tonghoo hills (Karen- 
hee) at an elevation of 3000 feet 

Dtcmum oUvaceum^ n. sp. 

Above olive-green, the occipital feathers centred with pale 
brown, and those of tlie uropygium a few shades brighter 
green ; rectrices black : below and lores cinereous, with a pale 
yellowish tinge, and the flanks with pale olive-green ; quills 
brown, edged externally with olive-green of a rather brighter 
shade than that of the upper plumage. 

Wing 1*75 inch, tail 1*7, tarsus 0'43, bill from forehead 0‘38. 

Described from four examples obtained by Lieutenant 
Wardlaw Ramsay on the Tongnoo and Karen hills. It only 
differs from D. pygmasum ( ? ) oy having the uropygium and 
upper tail-covcrta brighter yellowish green, and the under 
tail-coverts a purer yellow ; from 2>. vireacens by wanting 
the albescent or pale grey throat and breast and the yellow 
abdomen. 

Ixus annectensy n. sp. 

Forehead, crown, and nape cinereous brown, each feather 
edged with golden olive-green, imparting an almost golden 
olive-green hue to those parts : interscapular region ana back 
cinereous brown, tinged with olive-green, which colour is more 
intense on the rump ; upper tail-coverts golden olive ; primaries 
brown, edged witli bright golden olive ; mamr and minor 
coverts and secondaries dull olive-green j shoulder-edge, under 
shoulder-coverts, thigh-coverts, ventral region, and under tail- 
coverts bright yellow ; chin and throat cinereous brown, most 
of the feathers with golden-yellow centres, imparting a streaked 
appearance, a few descending to the upper breast ; flanks and 
remainder of lower suifacc cinereous brown ; ear-coverts brown. 

liength 7*7 inches, tarsus 0*76, wing 8*8, tail 8*1, bill 0*85. 
Iris pale yellow ; bill dark horny ; legs leaden brown ( Ward^ 
law Bamsay). 

Described from an individual obtained by Lieutenant Ward- 
law Ramsay at Rangoon. His dimensions w*ere taken from 
llie fresh specimen. It is nearly allied to, though perfectly 
^tinct from, L Finlaysoniu 

DrymocataphusfulouSf n* sp« 

Above fblvous brown ; feathers of head, nape, and back pale- 
ehaftod ; lores, chin, fhroat, breast, thigh-coverts, sides of neck, 
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and under tail-coverts pale rusty fulvous: rectrices, outer edging 
of primaries and secondaries, and all the tertiary quills, pale 
liver-brown. 

Winff 2‘60 inches, tail 2‘12, tarsus 1, bill from forehead 0*6.5; 
bill and legs, in dried skin, and claws pale fulvous. A typical 
form. 

Karen-hee, at an elevation of 2500 feet ( Wardlaw Bamsay). 

Trichastoma ruhiginosay n. sp. 

Underneath lively chestnut-red ; mesial lino from chin to 
breast, also of abdomen, white ; above dingy olive-brown, 
somewhat tinged with ferruginous ; remiges and rectrices pale 
brown, outer edges of quills ferniginous ; inner edges of quills 
pallid rusty; lores grey. 

Wing 3 inches, tarsus 1*38, tail 2*50, bill from forehead 
0-94. 

Iris light brown to blackish brown ; bill above pale (homy), 
below yellowish at gape ; legs dull pinkish white. Karcn-hee” 
{Waralaw Ramsay). 

Described from an example marked a female. 

Actinura Ramaayi^ n. sp. 

Under surface from chin to vent clear ochreous buff, some- 
what darker on the chin and throat ; upper surface cinereous 
olive; forehead almost fcrmginous; crown and crest, with 
the nape, like the back, but tinged with ferruginous ; most of 
the dorsal fe^ithers traversed by famt, yet distinct, narrow dark 
brown bands or lines, which on the upper tail-coverts are more 
closely set together and very conspicuous ; lores and cheeks 
dark Drown, almost black ; sides ot the head behind the eyes 
and some ot the lateral crest-plumes ashy, without any ferru- 
ginous tinge ; eyelids white ; primaries narrowly barred with 
black on their outer webs up to their insertion, also the 
minor coverts ; all the rectrices olive-brown, like the tertiarios, 
and distinctly barred with numerous well-<lefinod narrow black 
bands ; all but middle pair broadly tipped with white ; under 
tail-coverts and flanks somewhat darker tlian remainder of 
under surface. 

Wing 3*50 inches, tarsus 1*12, tail 5, bill fr<nn forehead 
0*87. 

‘‘ Iris light hair-brown, bill hoimy brown, legs slaty brown. 
$ . Karen-hee ( Wardlaw Ramsay). 

This is a representative form of A. Egerioni^ from which it 
chiefly differs by its light ochreous under surface, by the 
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colouring oi the upper plumage, hj the primaries being barred 
throughout their length, by the minor coverts being baired, and 
by the distinct barring of the tail 

Pontatorhinus Marm^ n. sp. 

A stripe commencing at the nostril, and which passes back 
over the eye and down the sides of the neck, white, but partly 
rusty fulvous near the nostril : above this white stripe, and 
boraering its length, a narrow black stripe ; all the head within 
the boundaries of the superciliary bla<^ stripe and the nape 
dark rus^ olive ; rest of upper surface dull olive-brown, with 
a rusty tinge : lore^ checks, and ear-coverts black ; chin and 
throat pure white ; flanks, thigh-coverts, and under tail-coverts 
pale earthy brown, with a rusty tinge ; breast and abdominal 
region pale creamy white or pale buff^ contrasting with the 
pure white throat ; quills and rectrices liver-brown. 

Wing 3*60 inches, tail 4*25, tarsus 1*12, bill from forehead 
1*18. 

Described from an individual marked a female, and ob- 
tained in the Tonghoo hills by Lieutenant Wardlaw Ramsay. 
P. Phayrei is its nearest ally ; but in it the entire under surface 
from the chin is bright ferruginous ; it likewise has the entire 
upper surface of an almost uniform dull olive-brown, with but 
a faint ferruginous tinge. 


\A.--^Descriptton8 of some new Genera and Species of Coleo^ 
ptera from South Africc^ Madagascar. Mauritius j and the 
Seyckelh Islands* liy Charles 0. Waterhouse. 

Many of the new genera described in this paper have been in 
the British-Museum collection for some years; but 1 have 
hitherto been unable to obtain names for them — and have been 
unwilling to describe them, on account of their position in a 
natural system being very doubtful. I have, however, now 
determined to make them known, with the view of obtaining the 
opinions of my entomological friends who are interested in 
lification. 


Geodephaga. 

PxekyUlos estriatusy sp. nor. 

P. pieeuSf nitidus ; eapile lisvi, kviter convaxo, froute antiae lavea 
leviter impretsa ; tboraoe oapite paulo latiore^ Iscvi, postioe loi'titer 
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angustato, murginibuB roflexia ; elytris oapite thoraoeque paulo 
longioribuB, l®vibu8 ; atitennarom articulis (juatuor basalibus nu- 
dis, rufosoontibuB. Long. 5^ lin., lat, 2 lin. 

The general colour is pitchy : the base of the antennse and 
the parts of the mouth are redaisli, the apex of the mandibles 
black. The head is large, impunctate, with a slightly im- 
pressed fovea on the forehead. The thorax is a little broader 
than the head, one quarter broader than long, irapunctete, 
truncate in front and behind, the anterior angles nearly right 
angles ; the sides in front very slightly rounded, behind the 
micldle very strongly sinuated, thus making the thorax much 
narrower behind than in front ; the posterior angles are veiy 
slightly diverging, scarcely acute. The elytra are a little 
broader than the thorax at its broadest part, a little longer than 
the head and thorax taken together, gently convex, depressed 
on the back, impunctate and without striae. Anterior tibise 
somewhat strongly flexuous, the internal incision very strong, 
and tooth very acute. Antennae as long as the thorax ana 
head (without the mandibles), stout ; the basal joint large, the 
Becond joint about half the size, the third and fourth a trifle 
longer, the fifth to tenth becoming a little broader and slightly 
transverse ; the eleventh elongate, with the ajicx rounded. 
Hah. Madagascar. B.M. 


Lamellicornia, 

Hybosorid®. 

Ar^otanypus, gen. uov. 

Mentum quadrate, slightly rounded at the base, the anterior 
angles obliquely truncate ; labium only slightly visible at tiie 
sides, on account of the angles of the mentum being truncate. 
Labial palpi very stout ; the penultimate joint smml^ as long 
as broad; the apical joint large, ovate, scarcely truncate at the 
apex. Lobes of the maxillm membranous, thickly clotht^ 
with stiff hair. Maxillary palpi with the apical joint four 
times as long as the precedmg joint, subfusiform, with the apex 
very slightly truncate. Labrum transverse. Mandibles stoujt, 
much curved, with the apex acute ; these with the labmm 
visible from above. Antenn© composed of eleven (?) joints ; 
the first joint large, stout ; the second nearly globular ; the 
third nearly as long as the first, but comparatively alen^^ 
sulwylindrical; the fourth, fifth, and sixth shorter, tlie sixA 
obliquely truncate at the apex ; the seventh transvetae^ 
row^ at its base; the eighth very short, and almost eon- 
foiiudcd with the first joint of the club ; the ninth, tenth, and 
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eleventh joints forming a short ovate club ; the ninth, the 
largest, shining, and slightly embracing the tenth and eleventh, 
which are spongy* h^ea large, not divided by a canthus. 
Thorax transverse. Scutellum triangular. Elytra elongate, 
slightly rounded at the aides. Abdomen composed of six seg* 
ments ; the basal one small and much hidden. Anterior coxce 
rather large^ conical. Metastemum short. Intermediate and 
posterior tibia3 funushed with two spurs at the apex, those to 
the intermediate pair being the longer ; anterior tibiae elongate, 
not much widened at the apex, with two strong teeth on the 
outer edge, and a smaller one nearer the base. Tarsi long 
and very slender, longer than the tibia^ the anterior pair the 
longest, nearly twice as long as the tibia; the basal joint very 
short (club-shaped), not reaching beyond the apical tooth of 
the tibia : the second to fifth joints very long ana slender, the 
fifth the longest. The claws very long, slender, very slightly 
curved, simple, about four fifths the length of the claw-joint. 

I have placed a note of interrogation to the number of joints 
to theantennaa, as the eighth joint is somewhat doubtful ; there 
isj however, an apparent suture between it and the first joint 
of the club, and I am not sure that I am correct in terming it 
a joint. I mention this, particularly as the structure of the 
antennas inclines me to place the species in the vicinity of 
Hapahnychus (Hybosoridee), which should have only ten joints 
to the antennas. Many of its characters, however, suggest an 
afiUnity with Serica ; but 1 believe that it is rightly placed 
here, 

Armtany'pm hoops ^ sp. nov. 

A. piceo-uiger, uitidus, fortitor punctatus ; capite sat magno, pla- 
nato, sat orebre punctato ; oculis magnis rotundatis ; thoraoe capite 
latiore, longitudine fere dimidio latiore, leviter convexo, antice 
paululo anguatato, sat crebre fortiter punctato ; aoutello elongate- 
triangulari, fore Issvi ; elytiis thoraoe paulo latioribus et Ion- 
gioribnsy leviter oonvexisy irregulariter crebre fortiter punotatia, 
tico paulo ampliatisy ad apicem arcuatim attenuatis ; podibus 
; tibiis antiois extus tridentatis ; tarsia toataoeisy lon^a- 
ahniSt gracilibue ; unguibua graoilibua, aimplioibus. Long. 2^ lin.y 
lat 

The clypeus is not separated from the forehead by any dis- 
tinct Hne ; it is transverse^ and has the angles slightly rounded. 
The thorax has the anterior angles slightly prominent, scarcely 
fMSute; the sides are gently reflexed, very gently narrowed 
in front j the base is broadly lobed in the miadle. The elytra 
furnished with a stria near the suture. -The underside of 
the body is very shining, not punctured. The three teeth on 
tfie outer edge of the anterior tibiae are sharp, the basal one 
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very amall. The femora and tibiae are furnished with long 
delicate hairs. The tarsi are very slender, and have only one 
or two almost imj^erceptible hairs at the apex of the joints ; 
the anterior pair are about four fifths of the length of the elytra, 
and ate relatively longer than the posterior tarsi ; the basal 
joint is very short. The antennss are short ; the club short, 
ovate, its basal joint shining. 

Hah. South Africa, Lake Ngami. B.M. 

MelolonthidsB. 

MACnOFMTLLINJK. 

EnCYCLOPHYLLA, gen. IIOV. 

Closely allied to Macrophyllaj but differing in the following 
points : — Body short and broad. Clypeus completely rounded 
in front and at the sides. Antenn® ten-jointod ; tlie first joint 
inflated ; the second very transverse, broader tlian the first ; 
third very short, triangularly produced on the inner side; 
fourth to tenth joints forming a large semicircular club. An- 
terior tiblie bidentate. 

Eucychphylla lata^ sp. nov. 

E, fusco- nigra, subopaco, brevis, lata, leviter con vexa ; elytris piooo- 
griseis ; oapite sat parvo, orebro fortitor punctate ; antennis arti- 
cuHs quatuor basalibus piceis, alteris rufo-pioeis opacia ; thoraoe 
longitudiuc 2^ latiorc, conferttm subtilitor granuloso-punctuiato, 
sat longo piloso, lateribus rotundatis, basi late lobata; scutdlo 
sat magno, sat crebre fortiter punctato ; elytris thoraoe paulo lati- 
oribus et 2| lougioribus, apicem versus rotundatis, crebre fortiter 
punctatis, interstitiis confcrtiin subtiliter punctulatis, dense bre- 
viter fuflco-pubcsscentibus ; corpore subtus pedibusque nitidis j 
pectore loriga albo-piloso ; tibiis postieis brevibus, ad apieem am- 
pliatis. Long. 7f lin., lat. 5 lin. 

//«A. Cape of Good Hope. B.M. 

Cyclomera hirticoUis^ sp. nov. 

C. elongata, parallels, convexa, brunnea, flavo-pubesoons ; fironte 
antioo lamina transversa, brevi, nitida ; clypeo concave, discrete 
punotulato, marginibus fortiter refiexis, angulis anticis bene ro- 
tundatis ; thoraoe longitudine | latiore, antioe obliqpe angustatOi 
longe flavo-pu^ceute, angulis anticis obliterate, lateribus an- 
tioe reflexis, nitidis, basi in medio lobata ; elytris thor^ichi 
titudine et 2^ longioribus, leviter oonvexis, subtiliter punotnlatit, 
fere paraUelis breviter pubescentibiis, singulis eoitiO dnabus \ cor- 
pore subtus longe piloso ; tibiis anticis fortiter trtdentatis. 

/Joi. Lake Ngami. B.M. 
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This species differs somewhat from the typical Cyclcmera 
in the form of the head, and in having the elytra less ample. 
The third, fourth, and fifth joints of the antennsa are trans- 
verse, the sixth with a short fine lamella, the seventh very 
small, the eighth, ninth, and tenth forming a moderate (slightly 
curved) club. 

Pakaclitopa, gen. nov. 

Very close to CUtopa^ but differs in the following particu- 
lars : — Clypeus separated from the forehead by a strong line, 
<*omplctely rounded in front, with the margins reflexed. Fore- 
head with a well-marked transverse arched keel. Antennas 
ten-jointed ; the first joint large, tlie second narrower and 
transverse ; the tliird a little longer than broad^ slightly nar- 
rowed at the base : the fourth shorter and with internal apical 
angle slightly produced ; the fifth shorter and produced into 
a short lamella, the sixth and tenth forming a moderately 
long curved club. Elytra slightly narrowed towards the apex, 
and not covering the abdomen very perfectly. Anterior tibiae 
tridentate. 


Paraclitopa lanuginosa^ sp. nov. 

(J . P. fhsoo-grisea, piibescens ; capite pioeo-nigro, corpore subtus 
testaceo, antennis flavis; capite oonfertixn punotato, olypeo 
margine reflexo \ thorace longitudine duplo latiore, conrexo, sub- 
tiliter oonfertim puuctulato, longe testaceo-piloso, lateribus angu- 
lisque postiois rotundatis ; elytris thorace paulo latioribus et 2| 
longionbua, apicom versus paululo angustioribus, confortim aspe- 
rato-punctulatis, breviter pubescentibus, singulis ad apicem rotun- 
datis ; pectore longe tostacoo-piloso. Long. 6 lin., lat. 2| lin. 

Hah. South Aftica, Lake Ngami. B.M. 

PACjrrpon/iTAP. 

CEdanombrus, gen. nov. 

Body thick^ somewhat cylindrical, hairy. Clypeus and fore- 
head each with a sharp transverse conna. Mentum small, 
diamond-shaped, truncate at the base. Labium and labial palpi 
not found. Maxilla short acuminate, with the apex slightly 
truncate. Maxillary palpi with the basal joint very smalf ; 
second joint much larger and about three times as long as the 
firsts truncate at the apex ; the third joint slightly transverse ; 
the apical joint as lon^ as the two preceding taken together, 
inflated, ftimfprm, longitudinally impressed ateve. Mandibles 
triauCTlmr, simple. Antennsa rather short, eight-jointed ; the 
bUsaf joint slightly inflated, the second as long as broad, the 
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third, fourth, and fifth becoming shorter and broader, the 
sixth, seventh, and eighth forming an elongate-ovate thick 
club. Anterior tibiae strong, with three teeth on the outer 
edge ; the basal one small, the apical one very long, and 
reaching to the apex of the second joint of the tarsus. Tarsi 
as long as the tibia ; posterior femora very large, ovate, fiat 
on the inner side, convex on the outer side. Posterior tibifle a 
little shorter than the femur, trianralar, with a strong oblique 
setiferous carina; the apex furnished on the inside with two 
strong blade-like spurs, which are rounded at the apex. In- 
termediate tarsi long, about twice as long as the tibia ; poste- 
rior tarsi a little longer than the tibia. All the claws simple. 
Abdomen short ; the pygidium large, with the apex nearly 
reaching to tlie base of the femora. 

I place this genus next to PcuJiypns. 

(Edanomerm htrsuttiSj sp. nov. 

(E, cylindricuB, albo-hirsutus, castancus ; capit© thoraoeque nigro- 
piceig; capite, fronte clypeo(jue carina acuta transverse nitida 
instnictis ; thorace ample, oonvexo, utrinque asporato-punctato, 
lateribua rotundatis (medio fore angulato), angulis postieis 
rotundatis ; soutello Isevi ; elytris thoracis latitudinem mquantibas 
ot hoc fere duplo longioribus, convexis, parallolia, ad apicem ob- 
tusis, sat crebro asperato-punctulatis, singulis costis duabus vix 
perspicuis. Long. 3|-4ji lin., lat. 1^-2 lin. 

There is a fringe of stiff hairs between the two ridges on 
the head ; the thorax is clothed with long whitish liair, the 
elytra with white scale-like hair, the underparts of the body 
with soft white hair. 

Hab, South Africa, Tiako Ngami. B.M. 

Tkichinopits, gen. nov. 

Mouth very small ; mandibles very small, acute at the apex. 
Mentum very small ; labium veir elongate, narrow, pariuleL 
Labial palpi with first and secona joints small, quadrate; the 
imical joint rather longer than the two preceding taken toge- 
ther, ovate, with the apex scarcely truncate. Maxilla elon- 
gate, narrowed towards the base, truncate at the apex. Basal 
joint of the maxillary palpi very transverse, venr email; 
second joint elongate, subcylindrical ; third joint a trme longer 
than broad, about half the length of tlie preceding apical 
joint nearly as long as the two preceding joints taken tdgetheri 
subcylindrical, obtuse at the apex. Antenna ten-joints : the 
ba^I joint moderate, the second globular, the third about ' 
twice as long as the preceding joint, the fourth joint trans- 
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verse, the fifth to tenth forming an elongate club. Eyes 
rather large, somewhat approximate below. Thorax trans- 
verse. Elytra elongate, parallel, rounded at the apex. Ante- 
rior cox« large, conical; anterior tibife short, wide at the 
apex, with two very strong teeth on the outer edge ; tarsi 
nearly os long as the tibia ; claws short, with a very strong 
tooth towards the apex. Intermediate tarsi long and slendei, 
about one third longer than the tibia; the claws to these and the 
posterior tarsi very slightly curved, flexuous, with an obtuse tooth 
at the base, an acute tooth (made by a fissure) towards the apex ; 
the apex very acute, curved. Posterior tarsi nearly 34 times 
as long as the tibia, very slender ; the basal joint the longest ; 
all clothed with very long delicate hairs. Metasternum rather 
long. Pygidium acuminate. 

I place this genus next to Pachycolusy but with some 
doubt. 


Trichinopm Jlavipennisj sp. nov. 

T, elongates^ parallelus, nitidus^ birsntus, pallide pioeut, elytris 
fiavo-tostaoeis ; eapite picoo-nigro, fronte discrete punctulata, 
planata ; clypeo coiioavo, picoo, discrete punctulato, antioe medio 
leviter emarginato, angulis rotundatis ; thorace fere duplo latioro, 
lonptudino ^ latiore, pioeo, nntico leviter emarginato, angulis 
anticis obtusis. lateribus rotundatis, auguHs posticis omnino ro- 
tundatis, basi vix arcuata, disco utrinque discrete punctulato; 
scutollo elongato-triangulari, piceo; elytris thorace vix lIHioribus, 
fero triple longioribus, lovitor convoxis, flavo-tostaoeis, parallelis, 
ad apioem conjuncto-rotundatis, irregulariter sat crebre distincto 
punctatis ; tibiis anticis brovibus, extiis fortiter bideritatis, tarsia 
brevibus ; tarsis intermediis longis ; tarsis posticis longissimis, 
tibia fere 3^ longioribus, gracUibus, pills pallidis prudongis 
omatis. Long. 4 lin., lat. lin. 

The whole upporside of this insect is clothed with pale 
pubescence, which is very long on the thorax and sides or the 
elytra* The underside of the body and the legs are mode- 
rately covered with long hair ; the intermediate tarsi have 
only a few hairs at the apex of each joint ; the posterior tarsi 
are remarkable for the very long pale deticato hair with which 
lihey are thickly clothed. 
mib. South Africa, Lake Ngami. B.M. 


PERiBSoaOMA, gen. nov. 

Mentum broad at the base, acuminate in front ; labium not 
distinct. Labial palpi with the two basal joints short ; the 
apical joint elongate, fusiform. Mandibles short, trianTOlar, 
Ann.dsMcy.KHiBU Ser,4, Fb?.xv. 29 
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acute at the apex. Maxilla short, the internal lobe termi- 
nating in a sharp point ; the external lobe produced beyond 
the internal lol)e, truncate at the anex. The palpi rather 
large ; the basal joint small, elongate, bent in the middle ; the 
second joint larger and about twice tlie length, truncate at 
the apex ; the third joint rather shorter ; the fourth rather 
longer than the two preceding joints taken together, fusiform 
with the apex slightly truncate. Antenna with the first 
joint inflated, second joint a little longer than broad, the third, 
fourth, and fifth a little shorter, the sixth as long as the second 
joint; the seventh to tenth forming a long club, tne seventh joint 
shining. Metastemum rather long ; abdomen short ; the pygi- 
dium large and triangular, tlie apex reaching in repose to 
the base of the femora. Anterior cox® very large. Anterior 
tibia rather sliort, with two strong teeth on the outer edge ; 
tarsi rather longer than the tibia ; the inner claw bent at right 
angles near the base, which is furnished with a small tooth ; 
the other claw, as well as the claws to all the other tarsi, 
quite simple, rather slender. Tarsi to the four posterior 
legs very long and slender, with strong bristles at tne apex 
of the joints, the posterior pair nearly three times as long as 
the tibia. 

I am not satisfied os to the position of this genus. It 
has somewhat the form oiPachyemue ; and 1 therefore place it 
temporarily next to the genus Trichinopua above described. 

Perisnosoma mnescene^ sp. nov, 

P. oblongo-ovato, leviter convexa, aneseens, nitida ; oapite sat lato, 
fronte disorete subtilitor punctulata, antice impressa; elypoo 
transverso, antice loTiter rotundato, orebre distincte punctate ; 
thorace capite ^ latiore, longitudine latiore, leviter convexo, 
discrete subtiliter punctulato, antice leviter emarginato, lateribus 
leviter rotundatis (medio fere anguktiB) tenuiter marginatis, basi 
ntrinque levissime einuata ; scutello triangulari, punctulato ; elytris 
thorace paulo latioribns, medio paulo ampliatis, ad apicem ob^sis, 
irregulariter striato-punctatis, interstitiis distincte msorete punc- 
tatis ; sutura elevata, pioea ; oorpoie subtus piceo ; pedibus longis, 
piceo-ancis, femoribus pioeis. tong. 4 | lin., lat. 2 | liu. 

The elytra are rather more distinctly punctured than the 
thorax, and the stria are only traced near the suture and at 
the sides. 

Hah, Seychelle Islands. B.M. 
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8EBHIC0RNIA* 

3 Bupre 8 tid». 

PtoHma magnifica^ sp. nov. 

JP. elongata, parallela, mtida, iaste oohrao6a» nigro> rel csBtuleo-viridi 

omato ; elytris ad apioem truncatis serratis. Long. 7| lin.^ lat. 

2jtUn. 

Form of P. W’-maculata^ Hbat., but relatively longer, and 
with the thorax less ample, &c. Head bright orange-yellow, 
thickly and strongly punctured, with the neck, a spot on the 
crown, and two spots on the forehead blackish. Thorax one 
quarter broader than long, very slightly narrowed in front, 
gently convex, but flatten^ posteriorly, moderately and not 
very strongly punctured on the disk, closely and strongly 
punctured towards the sides; orange-yellow, with a broad 
sutural stripe and one on each side of it blackish. Scutellum 
seneous, shining. Elytra the same width as the thorax, and 
less than three times as long, attenuated towards the apex, 
strongly pupetate-striate, the interstices with a row of punctures 
not placed very close together ; orange-yellow, the suture, the 
apex, and a transverse band immediately before it, a longi- 
tudinal stripe from the shoulder reacliing to the middle of each 
elytron, a spot on the suture behind the middle, and two spots 
on the marrin bluish green. Apex of the elytra truncate, the 
sides toward the apex and the truncature serrated. Under- 
side of the body yellow, the various parts surrounded with 
bluish green. The moutli, antenn®, and legs green ; the 
femora marked with yellow. 

This species most nearly resembles Pu amabtUsy L. & G., 
but is at once distinguished by its larger size, by the thorax 
having three stripes, and by the apex of the elytra being 
serrated instead ot having three strong teeth to each elytron. 

Sab. South Africa, Limpopo. B.M. 

Hetbbomera. 

CcBLOUBTOPmM. 

Dysceladub, gen, nov. 

Mentum scarcely as broad as long, obtuse at the apex, very 
slightly emarginate. Apical joint of the labial palpi short, 
truncate at the apex ; that of tne maxillary palpi large, thick, 
ilmoat securiform. Labrum proiecting, slight rounded in 
front, scarcely perceptibly notenea in the midole. Head as in 

29^ 
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Cwlocnemisj but narrower behind the eyes. Antennae with 
third, fourth, and fifth joints subcyliudrical, the third one third 
longer than the following, the sixth and seventh joints shorter 
and broader at the apex, the eighth, ninth, and tenth sub- 
quadrate ; the eleventh oblong, rounded at the apex. Thorax 
large, transverse. Elytra short, very ample, convex, narrowed 
towards the base. Legs long and stout ; femora siibcylindrical, 
flatteiicd below ; tibije cylindrical, sli^^htly floxuous, especially 
the anterior; the apical spurs hiddeuby the tomentum. Basal 
joint of the tarsi scarcely as long as the two following joints 
together; apical joint large. Tntercoxal projection of the ab- 
domen very wide. Mososterniirn very short, deeply trian- 
gularly emarginate. Metasternum very short. Body clothed 
with tomentum. 

This very remarkable geinis is evidently closely allied to 
Ceelocnemisy but is quite unlike in form and general appear- 
ance to any Hctcromerous insect with whicli 1 am acquainted. 

Dysceladm taherculatas^ sp. nov, 

D, niger, opacus, dense fusco-griseo tomentosus ; capito fero piano, 
autico truncato; thorace maguo, ontico posticoque angustato, 
loiigitudine f latiore, antioe fortiier emarginato, angulis auticis 
sat acutis, latoribiis rotundatis, angulis postiois acutis retrorsum 
directis, superne couvexo tuberculis minutia aspero; scutello 
parvo ; elytris thorace vix duplo longioribus, baai thoraoe angua- 
tioribua, postice rotundato* ampliatis ad apieem breviter attenuatis, 
convexifl, ad suturam depressiuscuha, tuberculia nitidis plurimis 
obaitia ; pedibus longis, craasis. Long. 14| lin., lat. lin. 

The antennae of this species are blacky the five basal joints 
are shining and almost impunctate, the sixth and seventn ore 
delicately punctured, the eighth to eleventh are granular with 
a smootli central line on the upperside. The sides of the 
thorax in the specimen describea are slightly angular in the 
middle. I have seen the head and thorax of a second, larger 
Bpecimem in which the sides are evenly rounded. 

Ilai, Uound Island, Mauritius. B.M. 

Rhynchophora. 

Anthribid». 

Tophoderes annulatiWy sp. nov, 

T, fremio affinia } lineis parvis minus regularibua, tibiis nigiis, albo 
annulatia. Long. 15 Hu. 

Closely allied to T.frenaiu8y and resembles it in form; it 
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is, however, less convex, and the thorax is broader in front. 
Black, with dark greyisn pubescence. Rostrum clothed with 
whitish pubescence above; neck with three narrow white 
longitudinal lines, with a black spot behind the eyes. Thorax 
very broad and depressed, with three small tul)erclos on the 
disk, and with a strong triangular tooth on each side towards 
the front margin, as in T,fre7iatus ; blackish, with fine whitish 
lines, those near the posterior margin forming an |V|. Elytra 
blackish, with some large tubercles placed as in 2\ frenatusy 
but more distinct ; the whole surface covered with small whitish 
marks, not forming any bands as in T,frenatu8. Legs black, a 
band on the femora, two rings on the tibice, the basal joint of 
the tarai, and a ring on the claw-joint whitish. Abdomen in 
the male with a black velvety spot in the middle of the secopd, 
third, fourth, and fifth segments. 

Hob, Maaagascar. B!m. 


Longicoknia. 

Prionida. 

Closterua major ^ sp. nov. 

$ . 0 , piceus, oapite thoraoeque nigris ; capite thoracequo crebre 
fortiter punotatis ; soutello parce punotato ; elytris obsolete 4- 
costatis, sat parce tenuitor pnnetatis ; antennis corpore dimidio 
breWoribus, artirulis G**- lO'™ brevipectinatis. Long. 21 lin. 

Forehead deeply canaliculate; eyes separated above by a 
very narrow space. Antennas with the third joint elongate, 
cylindrical ; the fourth joint with a small obtuse tooth at the 
apex: the fifth to tenth joints becoming slightly shorter and 
broader, the internal aj)ical angle of each joint produced into 
a tooth, more so as the joints approach the apex. Thorax 
convex, twice as broad as long. thicTkly and strongly punctured, 
sides with a short acute tootn in the middle — in these ana 
other particulars agreeing with the thorax of (7. flobdlicomis. 
Elytra a little broader than the thorax, and five times as long, 
with four nearly obsolete abbreviated costee ; the surface some- 
what sparingly and not strongly punctured, 

Mah. Madagascar. B.M. 

This species is at once separated from the C. fiahelUcomis 
by the sparse punctation of the elytra and ty its much 
larger sm 
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Oerambyolto* 

Lsptxtminjb. 

Sagridola quinquemaculatay sp. nov. 

S* nigra, elytris obBcnre fuscis ; fix)iite, tborace Hneis iribus, BCutello, 
dytris maoulis quatuor flavis. Long. 6| lin. 

Head black, with a broad longitudinal line in the middle 
and a narrow line on each side of it bright yellow ; eyes 
prominent. Thorax scarcely longer than broad, slightly nar- 
rowed in front and constricted behind the middle, velvety 
black, with a broad sutural line and a bi'oad strij)© on each 
side bright yellow. Scutellum yellow. Elytra scarcely twice 
the length of the head and thorax taken together, broaci at the 
base, much attenuated towards the apex, which is truncate, 
flat, the margins towards the apex slightly reflexed ; shoulders 
at the sides somewliat thickly and strongly punctured ; their 
colour is fuscous, with a large ovate spot in the middle of each, 
and the apex yellow. Antennas slender. Legs and underside 
of the body pitchy black, with pale yellow markings on the 
cpimera, paraplcura, and the sides of the abdominal segment. 
Hah. Madagascar. B.M. 


LIT. — A List of the GasUropoda collected in Japanese Seas by 
Commandet H, C, St Jokn^ B.N. By Eduak A, Smith, 
F.Z.S., Zoological Department, British Museum. 

All the specimens which represent the species included in the 
following list wore liberally presented to the National Collec- 
tion by Mr. J. Gwyn Jenreys. Certain species dredged at 
the same time, and stated by Mr. Jeffreys (Journal Linn. Soc,, 
Zoology, vol. xii, pp. 100-107) to be identical with, or but 
varieties of, European forms, will not now be enumerated, as 
they have not as yet come under my observation. Before 
commencing the list, I would add that the shells have been 
most admirably collected ’by Commander St. John, to whom 
the greatest praise and thanks are due. The care bestow^ in 
preserving the exact localities, tlie depth at which they were 
dredged, at times even the temperature of the water, and al^ 
the nature of the sea-bottom, indicates a vast amount of labour 
and energy, which it would be well if more frequently imitated, 
as such information always greatly adds to the interest of the 
subject, and facilitates and adds security to the determination 
of species. In a future communication I propose to give a list 
of the Conchifera. 
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Gasteeopoda. 

1. Terebra Adanmi, Smith, Ann. & Mag. Nat. Hist. 1873, 
xi. p. 264. 

Hah, Matoza Harbour, 6 fathoms, sand, long. 136° 55' E., 
lat. 84°23'N. > » 6 


2. Terehra japonica^ Smithy t c* p, 265. 

Hal. Matoza Harbour, 6 fathoms, sand ; and Goza Harbour, 
lat. 34^ 18' N., long. 136® 46' E., 6 fathoms, sandy mud. 

8. Terebra evoluta^ Deshayes ; Conchol. Icon. xii. f. 66. 

Bah. Matoza Harbour, 6 fathoms, sand. 

The figure above referred to represents an unusually large 
example, the average dimensions being but two thirds that size. 

4. Terebra albozonata*^ sp. nov. 

Bah^ Matoza Harbour, 6 fathoms, sand. 

This species is of a pale brown colour, with a narrow white 
zone above the suture, and also one around the periphery ; it 
is furnished with numerous oblique ribs, which are cut across 
by a fine infrasutural furrow. 

5. Terebra melana^cniey sp. nov. 

Hob* Cape Sima, 18 fathoms, sand and broken shells. 

A smooth species, of a pale brown colour, with a white 
infrasutuml zone dotted with chestnut, a plain white band 
round the periphery, and the apex stains with purplish black. 

6. Terdtra {Myurella) hathyrhaphe^ sp. nov. 

Bab. Gulf of Yedo, 6 to 25 fathoms, bottom soft mud and 
sand. 

This is a strongly sculptured species, with longitudinal ribs 
nodose at their extremities ; the suture is well defined, and the 
genewd colour is a dusky brown. 

7. Terebra {Myurella) polygyraia^ Deshayes ; ConchoL loon, 
xii. sp. 146. 

Bah. Goza Harbour, 6 fathoms, bottom sandy mud. 

* Full descriptions of the n^w species of Terebridss mentioned in this 
paper wfil he given elsewhere. 



416 Mr. E. A. Smith on Gasteropoda 

8. Pleurotoma crtspa^ Lamai’ck ; Conchol. Icon. i. f. 11 a, 6. 

Hob. Ooshima Harbour, 8 fathoms, bottom sandy mud and 
shelly. 

9. Pleurotoma leucotropis^ Adams & Reeve, Voy. Samarang, 
p. 40, pi. X. f. 7. 

Hab. Matoza Harbour, 6 fathoms, sand ; and Ooshima Hai*- 
hour, 8 fathoms, sandy mud and shelly. 

10. Pleurotoma vm^tabrafa^ sp. nov. 

Testa elongato-subfusiformifl, alba, maoulis fuscis variegata, versus 
apioem dilute violatjea ; anfiract K), primi 3 eonvexi, vitrei, politi, 
sequeiitcs 0 trioarinati (oarirm mediaua maxiraa), inter carinas lira 
unica spirali, gracili, liris longitiidinalibus numerosissiniis ceu- 
cinne decusnuta (lira i^upenore ad locos intcrseetionis nodosa) 
ornali; anfr, ultimas inlerne contractus, ad 14 “Carinatus (carina 
paululum periphoriam supra maxima) ; opertura parva, longitu- 
dims testm -l vix supcrans, intus sulcata, sulcis costis extemis 
respoiidenlibus ; kbrum tenue, marginc cronulatum ; incieura 
lata, baud profunda, supra curiruim maximum sita ; oolumolla 
lentcr oblifpitt, medio obHol(‘te uniplicata ; cauda parva, alba ; 
canuhs ja i brevis, latus, loviier recurvus. 
liorig. 1(5 mill., diam. 

llah, Pcisian Gulf [Colonel Pelly) ) Matoza Harbour, 6 
fathoms, sand (aSV. John)* 

The above name is applied to this lovely species because 
the liiic nodose liration which encircles the whorls just above 
the large central keel is crossed by slender thread-like lines, 
diverging like the processes from a herring’s backbone. The 
other tine lirations uie regularly oblique. The prominent central 
keel and style of colouring at once distinguish this form. 

11. Pleurotoma ( ?*) Sanctulmnnis^ sp. nov. 

Testa fusiformis, sub opidormide fugaei olivacoa pallide fuacescens ; 
anfract. 10 convexiusculi, striis spiralibus tenuissimis subcoufertis 
(in anfr. ultimo infra peripheriam majoribus) incrementiquo lineis 
flexuosis inseulpti ; apertura rufescenti-fusca, ovata, inferno oon- 
tracta, canalem latum, brcviusculum obliquum formaus, (ttroiter 
longitudinis totius | mquans ; labrum tonne youluluipa supra me- 
dium lato sinuatum rcolumella tortuosa, longiiudinaUter ftcalpia; 
operculum unguiforme. 

Long. 40 mill., diam. 14. 

Ilab* About 100 miles south-east of Yesso, 48 &thoin0, 
sand and stones. 

I feel much pleasure in dedicating this fine and very distinct 
• The subgonera of rietiroioniid^ will be gi\en in a ftiture paper. 
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iipeciaa to Commander H- C. St, John, by whom it was dis- 
covered. The snbconvex simple whorls, clothed with a smooth, 
thickish, olive epidermis, the wide sinuation of the lip, ana 
the broad oblique canal are the principal characteristics. 

12, Plmrotoma {DrilUa) fiaMula^ Lamk. ; Con, Icon. i. P/ew- 
rotoma^ f. 66 ; Kiener, Coq. Viv. Pleurotorna^ pi. vi, f. 2. 

Hah. North of Niphon, 43 fathoms, sand and mud ; west of 
Niphon, 3 fathoms, soft mud; Groza Harbour, 6 fathoms, sand 
and mud. 

13, DrilUa Jeffrey sii^ sp. nov. 

Testa fasiformis, subturrita, lutco-albida, purpureo-fusoo maculata ot 
pmiotata ; anfract. 13 superne concavi, inferne oonvexi, oostis 
obliquis infra exetivationem (in anfr, ultimo 14-^15 ad peripheriam 
obeoletis) instructi, transversim ubique striati et graciliter lirati, 
liris 2-3 supra ^cost^is albidis^ subnodosis, inorementiquo lineis 
flexuosis ornati ; aportura intus fusooscens, purpureo tinota, lon- 
gitudinis testae baud ^ cequans ; labrum medio extans, superne 
valde profundequo sinuatum ; carialis latus, brevis. 
lK)ng. 37 mill., diam. 11. 

Hob. Goza Harbour, 3-43 fathoms. 

The nearest allied species to the present one is flavidulay 
Lamarck, from which it differs in having a sliorter aperture, a 
broader canal, and distinct spiral striation in the concavity 
which occupies nearly the upper half of the whorls. 

14. Plmrotoma {DrilUa) chocoJataj sp. nov. 

Testa fusiformis, nitens, saturate purpureo-fusca, zonis angustis 
tribus modo supra costas parentibus ornata ; anfr. 12, primi 2-3 
couvexi, teves, cseteri suporne concavi, doinde convexiusouli, infra 
exoavationem oostis rotuiidatis pauois (in anfr. ultimo 9 ad peri- 
pheriam obeoletis) instruoti, striis exiJibus paucis spiralibus, sed 
baud in ooncavitate, insculpti; anfr, ultimus inffa peripheriam 
valde angustatua, ubique transversim striatus vel liratus ; apertura 
intus purpuroO'fuBca, longitudinis testso ad f a^quans ; labrum 
tonue, memo extans ; sinus mediocriter profundus ; canalia obli- 
qutts, recurvus. 

Long. 21 miU,i diam. 7. 

Hab. Gh>za Harbour, 6 fathoms. 

The dark chocolate colour, with the three yellowish spots 
(which ore slightly nodulous) on each rib, and the smooth con- 
cavity at the upper part of the whorls are very distinctive 
characters. 

15. Pleuratmm (-— ?) inemstansj sp, nov. 

Testa oblonga, turrita, purpureo-fusca, circa anfiraciuum medium 
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uodulis flavicantibus ornata ; anfract. 10-11 supra paolulum ex* 
cavati, medio augulati> superne ad suturam cariua parva, pallida^ 
subnodoaa oiucti, circa medium nodulorum davioantium circiter 
16 eerie ornati, liris spiralibus ad 6 (inferioribus duabua infra 
Doduloe eitis quam csotoris majoribue, tulwrculieque panria munitis) 
Buccincti ; anfr. ultimus liris a nodulis descendentibue aliieque 
spiralibus concinne nodose clathratus ; apertura fueca, intua lirata, 
longitudinis totius ^ paulo superans ; canalis perbrovis, lai>us ; 
sinus latuH) supra nodulorum soriem situs. 

Long. 13 mill., diam. 4. 

JIah. Ooshima Harbour, 8 fathoms ; Tsusima Strait, 9 
fathoms ; Matoza Harbour, 6 fathoms. 

The lirations within the aperture are more distinct in some 
examples than in others. 

16. Pleurotoma (*— ?) tuherosa^ sp. nov. 

Testa elonguta, fusiformis, turrita, albida, apic6 fuscesoens, strigis 
fuBcis inter costas voriegata ; anfr. 12, primi duo vitrei, politi, 
globulares, ccotori convoxiusculi, infra suturam undosam oarinatom 
levitcr constricti et canaliculati, infra canalcm coBtis crassis sub- 
obliquis (in anfr. suporioribus nodulosis) (una hie illic quam 
pieteris nmjoro tuberosa et fusca) instruct!, spiralitor prwcipu© 
inter costas striati ; anfr. ultimus circa peripheriam albo zonatua, 
coHtis ad ] 0 versuB basim obsoletis, una post labrnm maxima, 
fuaca ; apertura parva, alba, zonis duabus iuterruptis macularum 
extemarum intus variogata, longitudinis totius ^ fequans ; cola* 
mella callo crassiusculo amicta, ad Buturam tuborculata ; canalis 
brevis, recurvus ) labrum medio prominens supemo valde sinusittm. 
Ix)ng. 22 mill., diam. 7. 

Hah, Ooshima Harbour, 8 fathoms; Matoza Harbour, 6 
fathoms ; Goza Harbour, 6 fathoms. 

This species possesses the general aspect of vartcom^ Beeve ; 
it is, however, distinct. The brown swellings or yarioes ^in 
vartcosa white), the brown apex, small aperture, and white 
band around the peripliery easily separate this form, 

17. Pleurotoma ( ?) eroea^ Schrenck. 

Hmerotofna ( Clavatulu) pra«a, Scbienck, lieiaen u. Forach. ixu Amur" 

Lande, pi, 17. f. 6-7. 

Hab, Nemero, East Yesso, 8 to 4 fathoms ; off Cane Blunt, 
36 fathoms ; Yamada Harbour, 7 fathoms ; east of Niphon, 
lat. 34" N., long. 136" 15' E., 1 1 fathoms. 

Shell shortly fusiform, purjdish brown, varying from h®lf 
an inch to an inch in length. The whorls are angled at the 
middle, longitudinally plicated and transversely sulcated. The 
aperture is purplish brown, the notch of the labrum very slight, 
and the canal very short. 
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18. Pkurotoma (— — ?) patruelisy sp. nov. 

Testa elongate, fasiformis, turrita, rubro-fiisoa, circa anfractuum 
medium albo zonata ; anfr. ultimus paululum iufira medium sona 
alba Bccunda omatus ; aufr. medio angulati, longitudinaliter 
flexuose obsolete plicati, pliois supeme leviter nodulosis, medio 
nodulis majoribus et inzerne nodulis duobus aliis minoribus 
muttitis, filis spiralibus 10-12 tenuibua (iis noduJos oonjungenti- 
buB quam cceteris crassioribus) succincti, et incrementi Hneis 
striati ; anfr. ultimus liris transversis ciroiter 24 suooinctus ; 
apertura longitudinis totius ^ adoequans ; canaiis brevis. 

Long. 27 mill., diam. 7^. 

Bab. Lat. 34® 6' N., long. 136® IS' E., 11 fathoms. 

This is a very pretty species, and belong to the same 
group which includes P. Metmlfei^ Angas, and some others. 


19. Bela iessoensiB^ sp. nov. 

Testa ovato-fueiformifl, sordide albida; anfr. 6 convex!; primi 2 
leeves, ceeteri pliois longitudinalibus subaoutis (in anfr. ultimo 14 
flexuosiH, infra medium sensim evanescentibus) instructi, et striis 
oonfertis elevatis (una quam caeteris majore anfractuum medium 
succingente, in ultimo obsoleta) inter et supra costas omati; 
apertura ovato-oblonga, subangusta, longitudine spiram mquans, 
intus fuscescens; columella IsBvis, alba, vix tortuosa; labnim 
tenuc, Buperno lovitor sinuatum ; canaiis brevissimus, latiusculus, 
aliquanto recurvus. 

Long* 15 mill., diam. 6|. 

Bah. South-east of Yesso, lat. 42® 68' N., long. 104® 24' E., 
at a depth of 43 fathoms ; bottom, sand and mud. 

This very beautiful species is well characterized by its 
convex whorls, which are neatly plicated longitudinally — and 
especially by the close and fine spiral liration with which the 
entire surface is ornamented, one lira larger than the rest 
encircling the middle of each whorl. 


20. 3fwrea? {GhiwrmB) Lamk. ; Conch. Icon. iii. f. 29 ; 

Kiener, Ooq. Viv. pi. 33. f. 1. 

Mwtw A. Ad. Proc. Zool. Soc. 1868, p. 72. 

Bah. 0<^hima. 

Hliving carefully compared the type of with epe- 

cimexMi of Lamarck^s species, I do not hesitate to place the 
former as a synonym; for 1 cannot trace any differences. 

ing the locality West Indies,’' quoted by Mr. Adams, 
to correct, then this is a remarkable instance of wide 
geographical range. 
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21. Murex [Phyllonotm) acanthophorus^ A. Ad. 

Proc. Zool. Soc. 1862| p. 272. 

Hah. Hakodadi, 5 fatlioma. 

The dimensionfl of this species, which are not given by the 
author, are, length 43 mill., diam. 25 ; aperture oval, purplish 
within, H mill. long, 6^ broad. Both the length and nreadth 
of the shell will vary considerably according to the extent of 
the closed canal and the longitudinal varices ; but the sisMi of 
the apertUHi is more constant. 

22. Murex {Gerastoma) endermonisy sp, nov. 

Testa ovata, spira turrita, fusceseens; anfractu8 6 siiporne decliviter 
tabulati, paulnluin supra medinra angulati, infra angulum con- 
voxiuHculi, varicibus 7 laciniatis supernoquo uncinatis instructi, 
liris spiralibus incequalibus scabrosis ciiicti ; regio umbilicalis valdo 
perforata; apeiiura ovata, intus fusco-piirpuroa ; labrum varioo 
ultimo fimbriato incrassatum, btus denticulatum, raargino serra- 
tum, versus basim donto magno prominonti munitum ; columella 
cmruleo-alba, medio fusco-purpuroo maoulata; canalis olausus, 
breviusculus, leviter rocurvus. 

Long. 33 mill., diam. 14. 

Hab, Endermo Harbour, Yesso, 4 to 7 fathoms, sandy 
mud. 

Some of the spiral liratlons, that at the angle of the whork 
and three or four others in the last whorl, are much larger 
than the rest, and with the varices produce a coarsely cancel- 
lated aspect. The base of the prominent tooth is purple-brown, 
and the point white, 

Murex ialienwhanensisy Crosse, and M. %nornatu$y Rdcluz, 
are allies of this species ; but ])oth lack the labral tooth. 

It is only in young specimens that the varices are produced 
upward in a somewhat hooked manner ; in the adult state the 
extremities are generally worn off. 

23. Murex ( Gerastoma) Bnrnettiiy Adams & Eeeve, Voy. 

Samarang, p. 38, pi. viii. f. 4, a, h 

Hah. Endermo Harbour, Yesso, 4 to 7 fathoms j bottom 
sandy mud. 

This species, which was founded upon a specimen in very 
bad condition now in the Museum collection, is allied to 
C. jhliatumy Gmclin, from Bitka, Vancouver, and otber loca- 
lities on tlie west coast of North America. 

The specimens dredged by Captain St. John at the above 
locality are in good condition. 
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The epititl ribs, which are not so prominent on the whorls 
as in C. foUatum, become verr large towards the foliaceous 
rarices, on which they are produced, thus giving them a veir 
strongly digitated aspect. On two adjacent ribs of the whorls 
halfway between the varices there are distinct protuberances, 
which are not to be traced in Gmelin’s species. The labrai 
tooth is very strong and large, and excavated on the side 
towards the aperture, which is of a purplish red colour crossed 
by whitish stripes running down n*om the digitations which 
arm the edge or the labrum within the aperture. It is to be 
remarked that all the specinrens of 0, foliatm which I have 
examined have the labrai tooth smaller and convex on the 
inner side, and not excavated as in M. BarnettiL The latter is 
of a pale fawn-colour varied with numerous whitish undu- 
lating streaks. 

( 7 , coreanicumy A. Adams, Proc. ZooL Soc. 1853, p, 72, is 
an allied species, but of smaller growth, about 2 inches in 
lengtli j it possesses the same kind of labrai tooth. 

24, Trophon lamelloBiiSy Gray, 

Fwm lamdlosnSf Gray, Zoology of Beecliey’s Voyage, p. 118, pi. 80, 
f« Id. 

IJ(xl. Lat. 42° 58' N., long. 145° 24' E., 48 fathoms, sand 
and stones. 

25. Euthria vinduluy Dunkor. 

Fum9 viridulm^ Dkr. Moll. Jatjonica, p 8, pi. 1. f. 10. 

JEud^ria viridtUaf Dkr., Liachke, Japan. Moeres-Conch. p, 39, pi. 6. 

Hid). Japan, lat. 41° 12' N,, long. 140^ 45' E., 43 fathoms. 
In the specimens I have examined, the lirations within the 
aperture are only nine in number, wneroas Duriker mentions 
the existence of twelve. 

26. Euthria fuacolahiatay sp. nov. 

Testa ftiriformis, saturate purpureo-fusca ; anfraotus 8-9, primi 
duo loaves, coateri Oonvexi, plicis longitudinalibus circiter 12 (in 
an£r. ultiino prope medium obsdetiB) instructi, sutura undalsta 
sejuneti, transTersim liris spiralibus tonuibas (quarum pauote 
quam ossteris orassiores sunt) ubiijpe cinoti, ot increments lineis 
wtinote striati; aperture longitudinistotius ^ adODquans, supeme 
ovata, infia in candem obliqnnm, aliquanto elongatum et reonr- 
vum produota, intus albida, liris intrantibua ad 12 labri maxginem 
hand attingentibus munita \ labrum tenue, intus saturate' fusoum ; 
oolumella medio arcuata, basi obliqua, fusca, tenuiter oaUosa $ 
oauda obsolete rimata; operculum elongate ovatum, nttcleo 
apioali, 

Ixmg. 29 mill., diam. 10| ; apertura long. 15, diam, 
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Hob. Off Cape Blunt, lat. 4P 41' N., long. 141® O' E., at 
a depth of 35 fathoms. 

. On the upper volutions four or five of the spiral lirations 
arc consideraDljr thicker than the rest, and on crossing the 
longitudinal plications arc faintly nodulous. On all the five 
examples of this species there is what apt)ear8 to be a luteous 
deposit ; but this may be the vestige of an epidermis. The 
lines of growth are very distinct, and on crossing the spiral 
lirations make them somewhat scabrous. 

27. Fastis (Sipho ?) manchuriem^ sp. nov. 

JFWt4A mmichurintaf A. Adama^ MS. 

Testa ovato-fusiformifl, sub epidermido lutoo-olivacea nifescons ; 
anfractus 8 oonvexiusculi, plieis longitudinalibus arcuatis eirciter 
12 (in anfr. ultimo ad medium evanidis) instruoti, ubique lineis 
impressis supra costas continuis, in anfr. superioribus 8-10, in 
ultimo 20-25 omati ; apertura suporne aliquanto ovata, versus 
basira in canalem latiusoulum, perobhquum ot rocurvum products, 
intus rufescens, longitudinis totius | sequans ; columella valde 
tortuosa, suporne rufescens basiquo alba ; labram tenue ; opercu- 
lum ovatum, nucleo vix terrainali. 

Long. 27 mill., diam. 11 ; apertura long. 13j}, diam. fere 5. 

Hah. Lat. 42® 68' N., long. 146® 24' E., 48 fathoms, sand 
and mud. 

This species is entirely clothed with a yellowisli olive epi- 
dermis, beneath which the shell appears to be of a reddish 
colour. The plications or ribs arc a trifle narrower than the 
interstices between them. The above name is attached to 
some specimens in the Cumingian collection ; but I have been 
unable to find in what work Mr. Adams has given the de- 
scription. 

28, Columbella tenms, Gaskoin. 

Hah, Endermo Harbour, 4 to 7 fathoms, sandy mud. 

The specimens which are associated with the above name 
have been compared with Gaskoin^s type, which is in Ac col- 
lection of the late Mr. T. Lombe Taylor. 

29. Nassa marainulata, Lamk.; Con. Icon. viii. f. 48 ; Eifsner, 

Coq. Viv. pL 29- f. 117. 

Hah. Ooshima Harbour, 8 fathoms. Var, from Temada 
Harbour. 

30. Nassa gemmuhia^ Lamk.; Con, Icon. viii. f. 29 ; Kiener, 

Coq. Viv. pi. 22. f. 84 (i?ucctnnm). 

Hob. Gozo Harbour, 6 fathoms, sandy mud. 
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Tbe opercnlum of thU species has the outer 6(^e, or that 
towards the lahmm, prettify serrated. The Red Sea, Philip-* 
pine Islands, New Guinea, and Queensland, Australia, are 
other localities of this species. 

31. Nassa atigmaria^ A. Ad. ; Conch. Icon. viii. f. 42. 
Hah. Ooshima Harbour, 8 fathoms. 

32. Naasa aputca^ Gould, Otia Conch, p. 129. 

Hah. Ooshima Harbour, 8 fathoms, and Yamada Harbour, 
7 fathoms. 

33, Na^aa halteata^^ Lischke, Japan. Meeres-Conch. p. 61, 
pi. V. f. 10, 11. 

Hah. East Niphon, 11 fathoms. 

A single specimen, which may be a variety of this species, 
differs in having a more acute spire, consisting of nine whorls, 
and below the suture numerous narrow oblique brown lines 
flowing from the brown spots which border the whorls. 

34. Na^aa tenuis^ sp. nov. 

Testa elongata, tenuis, lutosconti^alba, ad suturas et circa medium 
propoquo basim anfr. ultimi pallide rubro fasciata ; anfraotus S, 
primi duo Imves, politi, cmteri convexiusouli, costis tenuibus 18- 
20 et liris spiralibus circiter 6 granulosa clathrati, anfr, ultimus 
liris spiralibus 16-1 7 (inferioribus 5-6 circa caudam baud granu- 
latis) oinctus ; apertura parva, ovata, lougitudinis totius k paulo 
superans ; columella leriter comigata callo tenui induta, super- 
neque tuberoulo parvo munita ; canalia obliquus, brevis, recurvus ; 
labrum inorassatum, intus denticulis circa 10 omatum, medio 
basique rufo maculatum. 

Long. 12 mill., diom. 5 ; apertura long. 4|, diam. 2|. 

Hab. Cape Sima. 18 fathoms, sand and broken shells ; Goza 
Harbour, lat. 34® 18' N., long. 136® 46' E., 6 fathoms, sandy 
mud ; Ooshima Harbour, 8 fathoms, sandy mud and broken 
sheUs. 

This is a vciy delicately sculptured species. The fine ribs 
and spiral lirations are very prettily and somewhat ejuadrately 
noduled at the points of intersection. One specimen is a 
little less elongate than the rest. 

85. Na$aa fmcoUneaUiy sp. nov. 

Testa brevis* pallide cornea, circa barim anfir, superiorum et medium 
anfr. vitiod linea fusoa costis interrupts mnota; anfomtus B, 
primi ires laeves, politi, cieteri convexiusouli, costis rotundatis 12 
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(in anfr. ultimo basi fere continuis) instruoti, sulcia anguetia 
oireiter 6 (in ultimo ad 15) supra costas oontinuis insculpti, 
sutura undulata discroti ; apertura parva, rotunde ovata ; labrum 
incrassatum, medio basiquefusco maculatum, intus liratum ; cana- 
lis angustuB, brevis, loviter rocurvus ; columella arcuata, leevis, 
callo tonui induta. 

Long. mill., diam. 4^. 

Hah, Cape Sima, 18 fathoms, bottom sand and broken 
shells. 

Above the spiral interrupted brown line a white one adja- 
cent to it is discernible; and on the body-wliorl stinnewhai 
below the middle there are two other, very pale brownisli lines 
interrupted by tlie ribs, wliich are a little broader than the 
interspaces. 

36. Purpura lapiUm^ Linn. ; Conch. Icon. iii. f. 47, 6. 

Hah, Japan. 

The Japanese fonns of this Protean shell are as varied as 
those on European shores. In some specimens the imbrica- 
tions are prominent, as in Reeve’s figure 47 h^ but much 
more numerous, in some cases groups of six or eight being 
quite contiguous. In other examples the imbrications are 
nearly obsolete. 

37. Purpura alveolata^ Rve. Conch. Icon, iii, f. 60. 

Hah, Oosliima. 

Reeve elves ‘‘ Panama, Guming^^^ as the locality of this 
^ecies. It does not appear in Mr. A. Adams’s list of 
J^apanese Purpurimr^ given in the ‘ Annals,’ 1870, vol. v. 
p. 422 ; and therefore probably it has not been recorded from 
so northern a locality. There are in the Museum collection 
other specimens from Formosa and Swan River. 

38. Swtrum tuberculatum^ Blainv. ; Conch. Icon. iii. 

fill; Kiener, Coq. Viv. Purpura^ pi. 5. fi 10, 10 a. 

Hah, Toba and Ooshima, on the shore. 

39. Buccinum Jeffreym^ ap. nov. 

Testa ovato-fusiformiB, alba, carinis rufo punotatis oniata, epider- 
mide sordido olivaceo-alba longitudinaliter lamiellosa a^ota; 
anfractuB 6^, piimi duo Imves, rufesoentea, ^bulares, csdteri con- 
vexi, liris vel carinis tonuibua 6-7 (in anfr. ultimo circa 20^24)} 
una leviter unduiata circa medium quam omteris majore, oindi. 
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ubique Ixndis longitadiimlibaa temuasimis elevatis conHertb inter 
lime puloherrime omati ; apertnra alba, ovata, basi late breviter- 
que canalienkta, bngit. totiua ^ adsoquans ; canalia recorrua ; 
^umella Itevis, tenuiter callosa, alba ; labrutn incrassatum, ali- 
quanto reflexum ; operculum certe buccinoidale. 

Long, 30 mill., diam. 14^; apertura long. 14 miU., diara. 6^. 

H<xb* Lat. 42® 58' N., long. 145® 24' E., 48 fathoms, 
sand and atones. 

This species may eventually prove but a large and fine 
variety oi B,japmiioaj A. Adams ; but at present f distinguish 
it witn a separate name, since there arc several differences 
which may be regarded as specific. The whorls are only 
slightly angulated in the middle by the keel which encircles 
them at that part ; and this keel is undulated, a character not 
assigned to B,japonica\ the red spotting on the keels is also 
absent in that species ; and the colour of die epidermis is differ- 
ent. At the base of the cauda in the present species there is 
a largish excavation ; btit I am inclined to attribute it to a 
repaii^ injury. 

40. Voluiharpa ampuUacea^ Middendorff. 

BMiUa ampuUaoeaf Midd. Bibirische Reisc, Theil ii. pi. 8. f. 3 ^ 4. 

JBoJ. Lat. 41® 12' N., long. 140® 45' K., at a depth of 
43 fathoms, bottom sand and mud. 

41. Mitra {Costeliaria) suhiensisy Ad. & live. 

Mib^a aulueimt^ Ad. & Rve. Voy. Samarang, pi. 10. f. 27. 

Hah. Ooshima Harbour, 8 fathoms, sandy mud and broken 
sheHs. 

42. Mitra {Gostellaria) CoUtnsonij A. Ad. Joum, Linnean 
Soc. 1864, vii. p. 200. 

Hah, Ooshima Harbour, 8 fathoms; Matoza Harbour, 
.6 fathoms. 

The dimensions of this species are, length 18 mill., diam. 6. 
1 ^ve these measurements, as they are omitted by Mr. A. 
Amuns, whose practice it nearly always is to pass them over 
as of no importance. 

49* Vancallaria Desh. |[ Conch. Icon, x, f. 11 j 

Kiener, Coq. Viv. pi. iv. f. 1* 

JiqMm, lat 85® 7' N*, long. 136^55' E., 3 fathoms*; 
soft mud. 

dk N, Hist. Ser. 4. Val xv. 


SO 
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44. Admete ovata, sp. nov. 

Testa ovata, tennis, semipellucida cceruleo-olba ; anfractus 4-5 con- 
vexi, Biipremi 2~3 erosi, penultinms longitudinaliter oblique ^lica- 
tus, plicis Buperno suturam non attingenlibus ot spiraliter striatus, 
ultiraus maximus, subglobosuH, striiH spirulibus circiter 20 in- 
soulptus ; apertura ovata, longitudinis totius -jAj adesquans ; colu- 
mella arcuata, eallo tenuisaimo induta, basi oblique trunoata. 
Long. 6^ mill., diam. ; apertura long. 4 mill., diam. 2. 

Hah. Lat. 42" 52' N., long. 144" 40' E., 48 fathoms, 
sand and mud ; temperature at bottom 37"-S9°. 

Thia species is peculiar for its ovate form and very short 
spire. ()nly the penultimate whorl appears to be plicated. 

45. Admete glohulartSj sp. nov. 

ToBta pnrva globuJarie, tenuis, nivoa; anfractus 4|, primi trea parvi 
convoxiuBculi sutiira loviter canaJicmlata sejunoti, ultimus globosus 
magnus, omnes spiraliter tenuissime Buleati, apertura aliquanto 
magna, subpyrifontiia, longitudinis totiiiB fero f ecquans; colu- 
mella callo tonui luto supra anfractum producto amicta, versus 
basim oblique truncata ; labrura tenue, simplex. 

Long. 4 mill., diam. anfract. ultimi 2. 

Ilah. Lat. 42" 52' N., long. 144" 40' E., at a dq>th of 48 
fathoms, on a sandy bottom, with a temperature of 

This is a very remarkable species, and unlike any shell which 
has ever come to my notiec, and probably may eventually be 
placed in a distinct genus. It is in form very much like Cassia 
sahuron ; and the truncature of the columella resembles that of 
Verena crenocarina in the Melaniadee, or of the jjenus Achatina 
among the Pulmonuta. The thin callous deposit c^xtends from 
the juncture of tlie labrum with the hody-wliorl to the end of 
the columcllar truncation, and spreads out some distance over 
the whorl. 

46. Oliva [Porphyria) mvsfelhiaj Lamlc. ; Conch. Icon. vi. f.23. 
llcib. East of Niphon, 3 fathoms, soft rnud. 

47. Olivella fulgurata^ Adams & Reeve. 

Oliva flit ffurata, Adams Si Roove^ Voy. Samarang, pi. x. f* 12.^ 

Oliva Forturifi^ A. Adams, MS. in Coll. Cuming. 

Hab. Yaraada Harbour, lat. 89" 32' N., long. 141® 5H* E., 
in 7 fathoms, bottom sand and broken aliolls. 

. The Japanese specimens are of a pale horny coloiu*, Varie- 
gated with undulating chestnut markings. 
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48. Nntica jmthotiiomay Deshayes, Mag, de ZooL 1841, pi. 45 ,* 
Conch. Icon. ix. f. 79<z, J. 

Hab. Nemero, East Yesso. 

Three young apeciraens are rather differently coloured from 
the typical form. Tlie chief colour of the body-whorl is a 

C ale yellow, which is interrupted by two broad brown spiral 
anda* 

49.^ Notica ColUei^ E^cluz ; Eeeve, Conch. Icon. ix. f. 112a^ 

NaiHca ccminna^ Danker, Malak. BL 1860, p. 232 ; Moll. Japonlca, p. 14, 
pi ii. t 21. 

jFfeJ. Matoza Uarbour, 6 fathoms, sand. 

N, concmna^ Bunker, is undoubtedly the same as N. ColUeiy 
Edcluz, his descrij)tion agreeing in every ptirticular with the 
latter species. 

The opci'culum is calcareous, and externally deeply and spi- 
rally sulcated, as in N, ^nillepunctata ^ Larak. 

50. Ohelisms pulchellus^ A. AdL Thes. Conch, ii. p. 808. 
pl. 171. f. 20. 

Hab, Goza Harbour, 6 fathoms, sandy mud. 

51. Syrnola cdnctella^ A. Ad. Ann. & Mag. Nat. Hist. 
1860, vi. p. 333. 

HaK Matoza Harbour, 6 fathoms, sand. 

62. Solidula strigosa^ Gould, Otia Conchol. p. 114, as 
BvccinuJm. 

Hah. Gozo Harbour, 6 fathoms, sandy mud. 

[To be continued.] 


LI 1 1 . — Notts on Carboniferous LaimlUbranchiata. 

By K. Etheridge, jun., F.G.S. 

[Plate XX ] 

Genus Myalina, De Koninck, 

Descr. Animaux Foss. Terr. Carb. Belgique, p. 125, 

(Bedefiued by M'Ooy, Brit. Pal, FoSs. p. ^1.) 

Myalina orassa^ Fleming. 

ModitilaSf 1 ^, Fleming, £^nb. PhU. Journ. 1825, xii. p. 246 (without 
deecfi^ou). 

Myi&ka tranuip Fleming, Britieh Animals, 1828, p. 412. 

30 ^ 
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P MoHoh, sp., Bhiad, Age of the Earth, 1838, p. 187, t S. f. g (without 
deAcriptiou). 

MytiluB {My^iUnd) crassOf King^ Mon. Perm. Fo«b. Eugl, 1850, p. 150 
(without description). 

M^Uu§ cras8U8f Morris, Cat. Brit. Foes. 1854, p. 214 (without de- 
Bcriplion). 

Mydhm croMo, Huxley & Etheridge, Cat. Foss. Mus, Pract. Geol. 1965, 
p. 110 (without description). 

My^ina cf^aMa. Anustrong & Young, Cat. Carb. Foss. W. Scotland, 
Trans. Geol.»%c. Glasgow, 1871, iii. Supp. p. 52 (without description). 

ckaK Shell elongate, obliquely subtrigonal, very thick, 
with strongly inaiked umijonal ridges, inequi valve, lar^e 
when full-grown. Anterior end forming a small lolie m 
front of the beaks and umbonal ridges ; its margin sinuous, 
and a little concave in outline. Posterior end compressea 
in comparison with tlie anterior; its margin slightly sig- 
moidal in outline. Hinge-line straight, nearly equal to 
the length of tlie shell. Beaks not quite terminal, small 
and pointed, a little incurved at their apices. Umbonal 
ridges pKiminent, extending from the beaks backwards and 
downwards to opposite the anterior part of the ventral margin, 
where they become lost in the general surface of the shell ; 
they are most prominent immediately below the umbonal 
region, and give to the valves a carinate appearance. Hinge- 

f )late Droad, with the inner margin a little thickened^ and 
ongitudinally marked by a very large number of cartilafire- 
furrows. Byssal sinus in the right valve more developecTin 
some individuals than in others. Anterior adductor impres- 
sion double, pit-like, and deep, placed within the umbonal 
cavity. Posterior adductor impression large and transversely 
elongated, Pallial line well marked in old individuals by a 
series of nits along its course ; remote from the margin of the 
valves. Shell-substance very thick, especially in the umbonal 
region and cardinal area. Surface covered with an epidermal 
investment, ornamented by close fine strias, 

M, crassa was in the first instance referred to by the 
late Rev. Prof. Fleming as a Modiola in his paper cm the 
Testaceous Annelides. as quoted above, but was afterwards 
briefly described by nim as a fossil species of the genus 
Mytilm. With this short description, and a figure of a 
modiola in Ehind’s ‘ Age of the ^artli^’ from the water of 
Leith, near Woodhall (where it occurs m some abundance), 
which I believe to be the same shell, the early Jiurtoiy of 
(vraana is completed, so far as the literature oi the auqjeet is 
known to me. The greatest number of oiuttlsge-fbltowi 1 
have counted on the hinge-plate of any one specimen is 
twenty-four. These grooves arc apparently continuous round 
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on the dintione miiigin of the anterior side^ where; however; they 
are only the ed^ of the laminae composing the shell— a fact 
extremely well snown in one of the typical specimens (No. 219) 
in the “ Fleming Collection;” Edinourgh Museum of Science 
and Art; for access to which I am indebted to the kindness of 
my friend Dr. Traquair. In tlie right valve of some speci- 
mens the hinge-plate appears to be thicker and more highly 
developed than in the left. In old specimens the pallial line 
becomes exceedingly well marked; a series of pits indicating 
the points of attachment of the mantle-fibres. In the lar^ 
iiumDer of specimens of M. crassaj the posterior sides of the 
shell ate usually broken away, indicating that they were thinner 
and more delicate than the anterior. At certain localities the 
thickness of the valves of this species is remarkable, so much 
so as to leave, in some instances, little room for the mollusk. 
The scar of the anteidor adductor is placed well within the 
Umbonal cavity, and in both valves is cither single and pit- 
like, or may consist of two deep pits separated by a ridge, and 
often bounded posteriorly by a raised rim or margin. Over 
each, and a little posterior to the single or double impressions, 
is a third and smaller pit, which was ascertained by Prof. 

as stated in his emendtjd description of the genus 
Myalinaf to be the scar of the insertion of the adductor of the 
opposite valve, similar to those MytiH with rostral plates, and 
not that of one of the pedal muscles, the larger impression in 
each valve being therefore only the origin of the respective 
adductors. Immediately in front, and within the angle formed 
by the hinge-plate and the anterior margin, is another, shal- 
lower depression, from which a depressed and more or less 
interrupted line runs in many specimens across the cartilage- 
area, sometimes even interrupting the furrows themselves. 
These points are well shown in figs. 1 & 2 (representing the 
interior of portions of a right and a left valve), where h is the 
double mrigin of the antenor adductor, c the insertion of the 
adductor of the opposite valve, d the shallower impression from 
W^iioh runs the groove e across the cartilage-furrows. The 
late Prof. Pictet noticed the resemblance of the rostral septum 
chamoteristio of the genus Myalina to the sh4f of the living 
on which is supported the anl^or adductor; 
it be that the elevatea rim or margib, which I have 
deSciiW above as bounding the anterior soars of M. omasa, 
may still further tend to unite the two genera. From tike 
condition of the specimens, I have been ^^able to study the 

* Btk. Pftl. IW p. mj 
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posterior adductor-^scars with satisfaetion. Fig. 3 represents 
the posterior portion of a shell with a strong muscular scar, 
which, I thinK, may be that of M. crassa ; it was obtained at 
Pitlessie with many fragments of that species, and from the 
same block of shale, llie margin of the scar is strongly 
defined ; and there arc several pits scattered along it and over 
the surface of the impression, probably marking the points of 
attachment of muscular fibres. 

In the water of Leith at Woodhall a bed of dark shale 
occurs, with a species of Mmlina in abundance, the individuals 
varying in size from small specimens up to near that of the 
typical M. crasaa. Except that the shell of the Woodhall 
form is tliinner, and, as before stated, smaller, I cannot distin- 
guish one from the other. 

Localities (Sec, Cults Lime-works, near Pitlessie, Fife, in a 
bed of shale over the Mountain Limestone Fleming Collec- 
tion, Edinburgh Musimm of Science and Art, and collection of 
the Geological Survey of Scotland ; collected by Messrs. Bennie 
and Macconochie. Lugton Water^ near Lugton Inn, near Dun- 
lop, Ayrshire, in shale in connexion with the lowest limestone 
of the Lower Carboniferous Limestone group ; collection of 
the Geological Survey of Scotland, collected by Mr. A. Mac- 
conocliie. Woodhall, water of Leith, in shale of the Wardic 
Shale series, Lower Carlxinifcrous series; cabinet of Dr. 
Traquair, and collection of the Geological Survey of Scotland : 
collected by Mr. J. Bennie. Messrs. Armstrong and Young 
recx)rd M, craaaa from shale below tbe main limestone at 
liougliwood, and from clay-ironetonc shale at Corrieburn*. 

In tlio arficle on Fife and Kinross.” in the ^ New Statis- 
tical Account of Scotland i« the following reference to the 
bed of shale at Cults Lime-works : — One of the beds of shale 
which overlies the main lime is composed entirely of shells of 
the genus MytihiSj the prevailing species being tne M, crosst^. 
These shells appear as fresh and entire as if they Were atill 
re|) 08 ing on the mud bed of the primitive ocean in which they 
were produced. Not only are tbe external figure and internal 
structure preserved, but even the colour aim original shdtly 
matter seems to have sustained but little alteration,’^ 

Many of the valves of M. orawa from Cults have attached 
to them a large Spirorhia^ described by Fleming in hie 
memoir on the Testaceous Annelides as 8. (mhig^n Hr< 
Bennie has met with a similar form at Roscobie, Fife. 

♦ Trona. Geol. 8oc, Glasgow, hi. 8upp. p. 52. 

Vol. V, p 550, 
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Genus Schizodus, King, 1844, 

Annals Nat Hist 1844, xiv, p. 313; Permian Fossils, 1850, p. 183. 

Schizodus 8alten\ sp. nov. 

$chizodw, sn. (Salter), liov. T. Hrown, Trans. Roy. Soc. Edinb. 1861, 
xxii. p. 302, fig’s. 1'3. 

Spec. char. Very inequilateral, convex and prominent in 
the umbonal region; anterior side rounded; posterior side 
longer and more compressed than the anterior, slightly trun- 
cated obliquely, naj-rowed by the convergejicc of tlie dorsal 
and ventral margins; ventral margin gently rounded; an 
obtusely rounded and curved diagonal ridge proceeds from the 
beak of each valve to the })ostcro-ventral margin* enclosing 
between it and the dorsal margin a nm*row, slighw concave, 
posterior slope* Beaks pronounced, prominent, slightly in- 
curved towards *tlie anterior side; Valves very prominent and 
C5onvcx in tjic umbonal region, rapidly arching downwards to 
the rounded veutral margin. In the right valve the anterior 
tooth is inclined a little obliquely towards the anterior side ; 
the posterior tooth is elongated. In the left valve the large 
central tooth is very prominent, thick, plain, and projects 
somewhat outwards from the umbonal cavity ; although not 
bifid, the ventral margin of this tooth appears in some speci- 
mens to be very Bligutly concave, thereby indicating a ten- 
dency towards the bifi(f form ; anterior and posterior teeth 
obscure* The scar of the anterior adductor is oval, and 
attenuated towards its dorsal extremity: the posterior im- 

f iression also oval, but rather larger than tlie anterior. Pallial 
ine well defined on the anterior and posterior sides, less so in 
tiie middle of its course ; an internal curved ridge extends 
fmm the umbonal cavity on the posterior side obliquely 
towards the postero-ventral margin, and nearly corresponds in 
position with the diagonal ridge. Surface of the shell towards 
the ventral margin is marked by several well-defined laminee 
of growth, between whicli and over the general surface are 
close line stria, usually only faintly preserved* 

Oh. In connexion with this shell, the Bev* T* Brown 
makes the following remarks in his pawr on the Mountain 
Limeetone and Lower Carboniferous Bocks of the Fifeshire 
Coast, &c*’^^ ; — Dr* Fleming, to whom I formerly submitted 
this Snell, considered it to be the Aruitina attenmta of M^Coy, 
but held that it had been erroneously referred to that genus. 
He possessed numerous specimens from a bed near Colinton, 
where it occurs in such abundance as to suggest the idea of its 

* Tnm, R<>y f^c. Edinb. xxii. p. 80H. 
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having been gregarious ; but the specimens from Fife were in 
better preservat^Di^ and he intended to have them laid open 
and BuWit them to a careful examination in order to d^er-^ 
mine the generic characters. Circumstances nrevented this, 
but it has now been made dear by Mr. Salter. Many years 
ago Dr. Bhind figured, but did not describe, under the name 
of Axinm Pentlandicm^ ^ two shells from Woodhall (probably 
the Colinton of the above quotation), which I believe to b« 
specifically distinct from one another. One of thesef was after- 
wards refigured and described by Capt. T. Brown as Paoh^odon 
pyramidatusX^ without any reference to Rbind* * * § s figure, and 
again as ZJn%oj>yramtdala8% I am at present under the im- 
pression that Khind’s fig. h and Brownes P, ( Unto) gw'amid/od'm 
aie the same sliell as the present species, wliicli 1 have ven- 
tured to describe under the name of 8. Salteriy in memory of 
an early preceptor and friend to whom I am indebted for many 
pleasant rambles and much profitable instruction. The pos- 
terior slope of 8. Salteri is very frequently broken or crushed 
away, when the individuals bear a close resemblance indeed 
to the above shells, in which there is no slope figured, the 
j)osterior side consisting of a blunt acumination. If future 
investigation should prove them to be identical, Capt. Brown’s 
specific name will have to bo adopted. The Rev. Thomas 
Brown has most obligingly allowed me to examine the original 
specimens in his cabinet used by Mr. Salter for the woodcuts 
cited above. Of these, fig. 1 represents the internal umbonal 
region of the right valve, and shows the anterior tooth of tUe 
natiual size. In fig. 2 we have a view of the whole of the 
interior of the left valve, with an enlarged drawing of a 
portion of the hinge, and showinff the plain surface and wedge- 
form of the tooth, which in some ^hizod<mte$ is bifid. The 
figure is a good external representation of tlie left valve, witli 
the general characters well indicated, except tliat the lamiuss 
of growth on the upper half of the shell are too pronounced. 
It IS an enlarged figure, although the species frequently 
reaches the size indicated. In the thick undivided nature of 
the central tooth of the left; valve, 8» Salteri quite agrees wi^ 
two other Carboniferous species in which the dentsu arrange^ 
inent^ has been noticed — 6. carhonarim^ Sow., and 8^ 

Jhrmts^ Phil.; in both of these the corresponding tooth is 
simple and tliick ||, thus presenting a marked diffut^nce from 

* Age of the Earth, t. 2. f. a k h. 

t Fig. /». 

} Annals Nat. Hist. 184JI, xij. p. iJOO, 1. 16^, f. 0. 

§ Fossil Gonchology,jp. 179, t 73, f. 10. 

1 King, Mon. Porm, Foss. p. 187. 
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ihe^ l^d tooth ot' the Permian form, 8, trundatmy Kbg« 
P^iiH»d when more is known of the dental characters of t& 
vari 0 »|species constitoting the genus SchtzodtMj we may he 
able llj^parate them into two natural groups based on the 
diridtlr or undivided condition of the large central tooth of the 
left ^lire. 

L^taUties £§jc. Ardross Limestone, Ardross, Fifeshirej at 
the base of the Lower Carboniferous Limestone group ; cabmet 
of the Rev. T. Brown, who remarks that it is one of the 
characteristic shells of that bed. Cambo Ness, Kingsbams, 
Fifeshir^ from the Al^aZina-beds of the Lower Carboniferous 
series (Uement-stone group) ; collection of the Geological 
Survey of Scotland. Water of Leith, at Woodhall, in male 
under a bed of sandstone of the Wardie Shale group, Lower 
Carboniferous series ; cabinet of Dr. Traquair, and collection 
of the Geological Survey of Scotland (specimens collected by 
Mr. J. Bennie). 

The Rev. T. Brown remarks that the species seems to 
have belonged properly to the Lower Carboniferous group, 
rather than to the mountain Limestone. . . . On passing up 
into the Mountain Limestone it occurs rather in a strag^ing 
condition, an^ in comparatively scanty numbers.” 

In conclusion, I have to express my thanks to Dr. Traquair 
and the Rev. Thomas Brown for so kindly placing specimens 
at mr disposal, and to my colleague Mr. B. N. Peach for the 
excellent drawings accompanying these notes. 

DESCRIPTION OF PLATE XX. 

Myalitia craesaj Fleming. 

1. Left valve, natural size. Cults Lime- works, near Pitleasie, Fife. 

o, hinge-plate with oHrtilajp:e-Airrow8 ; scars of origin of the 
anterior muscular impr<^ssion divided bv the median ridge ; e, 
soar of the insertion of the anterior adductor of the oppoMte 
* valve; d, hollow depi'ession or pit in the angle between the 
hinge-line and the anterior end ; s, groove running from d across 
the ninge-plam ; /, pallial line, with pits for the muscular fibres 
of the mantle. 

2. Bight valve, natural size. Cults Lime-works, a, c, A /similar 

to fig* 1 ; pi raised border bounding the anterior muscular soars. 
i%. A f Fosterimr portion of the shell, showing a strong muscular soar, 
natural size. Cults Lime-works. 

4. Small Wt vijve, exterior view, natural size. Woodhall, water of 
Leith ; cabinet of Dr. Traquair. 

Mgi 5. Interior view of the same. 

Schmdm StdUri^ U. Etheridge, jun. 

fi. Eight valve, exterior view, natural size. Ardross, Fife; cabinet 
of the Bov. T. J^wn. 
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Fig, 7, Left vgjve, exterior view, natural siw. Wot)dhall, water ; 

cabinet of Dr. Traquair. fe • 

Fig, 8. Interior view of fig. 7 ^ central undivided tootUj llQtartor 
tooth ; c, elongated posterior tooth ; d, anterior addu^tOT acwr ; 

poaterior adductor sear ; /, pallial line ; internal jlblique 
ndgn. . { 

F‘g> 0. Right valve, interior view, natural size. Woodholl, waiter of 
lioithj cabinet of Dr. Traquair. o, largo anterior toot^^ 6, 
elongated posterior tcndh. 
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Fossil Inland Shells from Dalmatia^ Croatia^ and Slavonia, By 
Spteidxok Brustna, Director of the Zoological Department of the 
National Museum of the Triune Kingdom, &c. ifcc. German en- 
larged t'dition of the Croatian Memoir in the “ Rad ” of the South- 
Slavonian Academy of Sciences and Art at Agram. 8vo, pp. 144, 
with 7 plates. Agram: 1874. (Kossile Binnen-Mollusken aim 
Dalmatieu &c.) 

The collection of fossils here described and illustrated consists of 
20,000 sj)ecimcn8, from about 30 localities, carefully enumerated. 
There are 1 39 species ( 1 09 Gasteropoda and 30 Conchifora), of which 
49 are either new or were little known, and 11 are now much more 
fully determined than heretofore. Only 10 require either better 
preserved specimens for illustration or further books of reference for 
the author to make his determinations certain, namely ; — Hyalina^ 
1; Helix, 1; Limncea, 2; Planorhis, 3; Pisidium, 1; Dremsna^ 
2 species. Of the remaining 129, 13 are still living in Dalmatia, 
Croatia, or Slavonia, namely: — 


Melanopsift EB{)ori, F^r, 

aoicularis, Fir, 

Lithoglyphus fuBcus, Zieg, 
Bythinia tentaculata, L. 
ValTHta pisoinalis, MiiU. 
Neritina danubiaUn, C. Pfe\f, 
Sucoinea elegane, Hiuo, 


Sumnea oblouga, Drajy, 
Helix pomatia, t, 

Anoylus Ueuitris, L 
Hpbierium laouitro, 

Ptsidium amideum, Mull 
DreiMKma polymorphs, Psdl 


And 4 live still in other parts of Europe : — 

Mriauopiis prismom, L, I MeUnopsii macocoanm €hm^ 

coBtata, Fir. | Hydrobia ttagnaUa, 

The remaining 112 species ore extinct ; and of these, M had been 
already described by Brongniart, Parteoh, Ferussao, Krauis, f uobs» 
Bielz, Braun, Tliomec, Hornes, and others; whibt 41 have been 
described mostly by Ncumayr in 1869, and by Brusina in this 
memoir. The 4i6tribution of the species in the Throe Kijagdoms> and 
their relationship to recent forms, are carefully shown. 
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The followmg appear to hare continued from tho Miocene brackish- 
water beds 


Melania Ksohori, liron^n. 
Melanopsis inconetane^ Neum. 

Bouei, F^, 

— — rindoboiienais, Fucha. 
Hleritina nivoea, Brus. 


Keritina piota, F4r, 

Helix turoueuBis, Iksh. 

pomatia, L. 

Breiesena polymorpha, Pali 


From the Miocene freshwater beds : — 


Melania Escheri, Brongn, 
Melanupeif prcemorsa, X. 

Ei^ri, F4r. 

— — ^oularii, F4t, 

— impresBa, KrattM. 
Hydrobia sta^nalis, Batt 


!l^thinia oroatica, Btha, 
Neritina callosa, Mttneg. 
Breisaena Fuchii, Pilar. 

— triangularis, PartacK 

— bulatonica, Partaeh, 


From the Pliocene Congeria-beds : — 


Hydrobia sUgnalis, Boat 
Bj^thinia tentaoiilata, X. 
Firipara bifarcinata, BieU. 


Valoncionnsia annulate, Botmeau. 

Pauli, B. Bam, 

Pisidium amnicum, Milll. 


All the other Dalmatian species come from the Pliocene freshwater 
marl; and the Croatian and Slavonian from tho freshwater Palu- 
dina-clays, which the author regards as different from the true 
Congeria>l^ds. 

The relationships of all the fossil species with those now found in 
the several “ Regions ” defined by naturalists arc fully treated of* 
Hie genera under notice are ; — 


Amnioola (2 spp.), 
AncyluB (1), 

Bytoinia (.1v 
Breiisena (11). 
Emtaerioia, nov. gen. (2). 
FoBiaruluii (S). 

Helix (5). 

HyaUna (1\ 

Hydrobia (5)* 

Lmmea (4). 
I^ioi^lyphug (2). 
Melama (1). 

HelanopfiB (24). 


Neritina (9). 
PUidium (io). 
PlanorbiB (6). 
ProBOBthenia (4). 
Pyrgula (2). 
Hphajrium (1 ). 
StAlipa, non. gm, (2). 
Suocinea (2). 

IJnio (20). 
Yalenoiennsia (3). 
Valrata (3). 

Viripara (28). 


Besoriptions of the 139 species, and of some genera in particular^ 
frUow, illustrated by the seven lithographic plates. 

In an appendix, on the shells found in theCougeria-beds of Agram, 
Sp* Brusina treats of additional species belonging to 


AmpuUaria (1). 
Omiam (17). 
Cjelostomaa (1). 
BmtBseaa (3), 
Hydrobia h). 
^iniMsa(2). 


lithOglyphuB (1). 
Melanopsii (2), 
Mioromebinia, uov. gm, (3). 
Planorbii (3). 

Pyrgula (l). 

ValraU (3). 


The author has worked con mere and to good purpose* He shows 
his res)tlts often in useful tables and classified lists* The printing 
of the memoir is good ; and the lithographs arc bold, careful, and 
uatnrsh though somewhat poorly printed. , 
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Miacellaneom. 


MISCELLANEOUS. 

Ctenodus cristatus. 

To the Editors of the AimaU and Magazine of Natural Historg, 

Leeds, May 8, 1876. 

Gentlkmkn, — 1 am very willing to bo corrected by Mr, Atthey ; 
ond this letter is to be regarded as in the main a request for further 
ijjformation. 

In Messrs. Hancock and Atthey ’s original paper (Nat, Hist. 
Trans. N. & D. vol. iii. p. 61), and again in Mr. Atthey’s note 
(‘ Annals,’ May 1876), the upper surface of the palatal tooth of 
Cienodm cristatus is said to be concave. I have always understood 
this to bo their proposition, and controverted it by stating that in 
the example now in the Leeds Museum the lower surface is concave. 
No specimen which I have scon shows the upper surface of the 
tooth ; nor have 1 hitherto mentioned it. If the upper surface be 
concave, the lower or exposed surface would be convex, unless it bo 
contended that the tooth has greatly thickened edges, which is not 
actually the case. Is it possible that Mr. Atthey has mistaken the 
upper for the under surface ? If so, I may well have failed to 
catch his meaning. 

I have never been satisfied that the distinction between (7, cm- 
tatus and C. tuhercuhtus was well founded ; but I readily admit 
that I ought either to have stated this explicitly, or to have cited 
Messrs. Hancock and Atthey’s statement in their own language. 
Criticism of proposed species, however, was no part of my plan. 

If Mr. Atthey will assure us that he can substantiate by indispu- 
table specimens the restoration, Nat. Hist. Trans. N. ik D. vol. iv. 
t. xiv., I am prepared to accept his statement, notwithstanding its 
primd facie improbability. Your obedient servant, 

L. C. Miall. 


Ohsei'vations on the Period of the Extinction of the ancient Fauna of 
the Islatid of Itodinguez. By M, Alph. Milnk-Eu wards. 

The imperfect knowledge we possess of the ancient fauna of tho 
island of Rodriguez, and tho unexpected facta discovered by the 
palaeontological study of the bones collected from the caves there, 
give real importance to all the authentic information we can find in 
the accounts of tho old travellers on the productions of that island. 
Francois I.ieguat, who staid at Rodriguez from 1691 to 1693, and 
published some very careful observations on all he had seen tlxere, 
described its plants and animals. Most of his assertions have been 
corroborated by the paheontological discoveries recently made ; and, 
in several memoirs which 1 have had the honour to present to the 
Academy, I have made known the zoological characters of some 
birds mentioned by liOguat, and of which the sixecies have entirely 
disappeared. But at what period did this extinction take place? 
and to what causo was it due? To resolve these questions we had 
no certain guide. We are now acquainted with another document 
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of great value, completing up to a certain point the indications given 
by liOgaat, and nearly forty years subsequent to his narrative. 

It is a manuscript found in the Minist^re de la Marine, entitled 
“ Relation de Tile Rodrigue.” It was discovered by M. Rouillai'd, 
a mai^trate of Mauritius, who was making some special investiga- 
tions in these archives. I was informed of this fact by Mr. Alfred 
Newton Professor at the University of Cambridge ; and he re- 
quested me to search in the archives of the ministry in order to 
settle the time when this document was written ; for it bears no 
date and no author’s name, and is bound up together with other 
manuscripts in vol. xii. of the * Corresiiondanoe de Tile de France/ 
annee 1760. Is this date the coiToet one? and may wo conclude 
that the birds in question were still living in 1760 — that is to say, 
scarcely more than a hundred years ago? 

I am convinced that this document is older than those with which 
it has been combined ; and if I have not been able to discover its 
author, I have l>een able to fix its period. In fact 1 found in vol. i. 
of the * Correspondanco generale ’ an old inventory of reports and 
letters, from 1719 to 1732, contained in the portfolios of the office 
before they were collected and bound in volumes. In this enumera- 
tion is found our * Relation de Tile Rodrigue ’ intercalated between 
some documents of the date 1729 and others of 1730 and 1731. 
Its inventory number corresponds exactly to that found on the 
* Relation ’ itself; it is “No. 1, Carton 29.” This indication there- 
fore enables us to establish precisely, if not the time when the 
report was written, at legist when it was transmitted to the Com- 
pagnie des Indes. It is, then, anterior to 1730, and it was by mis- 
take that it was bound up with the Correspondence of 1760. 

I should moreover remark that, according to the above-mentioned 
inventoiy, Carton No. 29 must have also contaiTied a “ deliberation 
of the Council” (of the Compagiiie des Indes), “ July 20, 1725, as 
to taking possession of the island of Diego Iluys ” — that is, of Rod- 
riguez. There is consequently reason to suppose that after the de- 
liberation the Company commissioned one of its officers to go and 
study the resources of the island, and find out if it was advisable to 
make a settlement there. Our ^ Relation,’ transmitted four years 
after, seems to answer completely questions of this sort. The un- 
known author of the report first gives all the information necessary 
to ffioilitate the lauding, indicating all the islets and reefr ; he then 
reviews the animal and vegetable productions, and lias not forgotten 
the survey of the soil and its arable qualities. 

This aooount permits us to affirm that forty years after Leguat’s 
departure the fauna of Rodriguez still included all the interesting 
ornithic types described by him, and that their extinction was sub- 
sequent to that date. It also gives us details of the habits, forms, 
and colours of several spemas of which I ha<l recognized the ex- 
istenoe and zoological affinities from their bones alone ; and it con- 
firms thie results at which I had arrived. 

* Prof. A. Newton presented to the Zoological Society of Londoni at its 
meeting on the 19th January, 1675, some extracts from the * Relation/ 
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It takes up in sueceesien the soUtaim ati4 the birds I made 
under the natnee of Ety^tormchm AnUd 

Atliene murmra^ and Eeeropftittcum rodei^iodnm*^ The ‘ Be&tfoh ^ 
shows distinctly that the ornithic fauna of the island did not undergo 
any notable modification during the first port of the 18th century, 
since the species mentioned by l4eguat were still existing in 1 780 ; 
while we know that in 1761, when the astronomer IHugr^ staid 
there, the solitaires had become so rare that Pingrd speaks of them 
only from hearsay, having never observed them himself. It gives 
no indication *ibout the other land-birds. We have therefore reason 
to think that extinction of these species, commenced probably at the 
time of Leguat’s stay, proceeded with ever increasing rapidity, and 
must have reached its maximum between 1780 and 1760. The 
documents collected at the Minist^rc de la Marine leave but little 
doubt on the subject ; and, thanks to them, wo can not only, so to 
apeak, be present at the destruction of one group of animals which 
was formtTly extremely abundant at Kodriguoz (1 moan tlie land- 
tortomch), hut also well account for their disappoaiance. The causes 
which brought about their extinction arc*, according to all proba- 
bility, th(^se which annihilated the birds. 

In th( rejiorts addressed to the Compagnie des Indcs, preserved 
in the auhh(^s of the Ministere do la Marine, we S(‘e that the island 
of Rodrigue/ was regarded as a sort of provisioning-ston, not only 
for the Ishi of Franco and the island of Bourbon, but also for the 
shijH frequenting those parts. They came there regularly for tor- 
toises. Already, in 1726 or 1727, M. Lenoir, during his visit to 
the Isle of Framjo, wrote to the council of the Company: — 

“Yeasoh going to and returning from India must not be suffered 
to go and carry ofl' without discretion tho land- tortoises from the 
neighbouiing islets; and the captains must bo forbidden to send 
their boats to take them without apprising the commandant of the 
island of tho fact, and of the number they intend to take away ’’f. 

BuIcIkt’k moat was often deficient at the Isle of France; and we 
find that a regular provisioning^ervioo m as gradually organised at 
Rodrigue/. I'he vanous governors frequently sent ships, which 
returned load(‘d with tortoises, and had no other destination. In 
1787 M. de la Boiirdonnois ordered some expeditions of this kind; 
but ho did not keep an exact account of them, and we cannot judge 
of their importance. On the other liand, M . Dosforge-Boucher, in his 
reports addressed to the Company in 1 77)9 and 1 760, enumerates 
not only the ships ho employed on this service, but also the number 
of tortoises collected and brought away by each of them. Pour 
small vessels, ‘ la Mignonne,’ ‘I’Oiseau,’ ‘le Vollanl/ and ^laPd- 
uelope,’ were at that time appropriated almost exclusively to this 
traffic ; and an officer resided at Rodriguez to superintend them, 1 
have not space to quote tho extracts from tho journal of Governor 
Desforge-Bouchcr where he speaks of those expeditions ; it Will suf- 

♦ The portions of the < Relation ’ which refer to natural history will 
be published in the ‘ Annales des Sciences Naturclles.’ 

t MH. documents collected under tho title of Code de I’ile de France,* 
1550 to 1768 rArchives de la MarineV 
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th# accau^t (probably incomi^Iete) he kept of the anivala, he oauaed 
to be removed bom Bodriguee leore tton 80,000 laed-tortoisee in 
loss than eighteen months. When we reflect on the small extent of 
the island, we cannot be surprised that these animals, formerly so 
common, have entirely disappeared; notwithstanding their fecun- 
dity « they could not withstand such means of destruction . 

That which we have stated concerning the tortoises must have taken 
place also with the land-birds. It is evident that the sailors Would 
not abstain from pursuing and kiUiug them. Those species whose 
undeveloped wings rendered them easy to capture, while the delicacy 
of their flesh made them sought after, must have been rapidly exter- 
minated. It IS therefore unnecessary, in order to account for their 
extinction, to invoke changes in the biological conditions ; the action 
of man was amply sufliciont, and was exerted there without impedi^ 
moiit and with more facility than anywhere else. It is still going 
on in many other i)art8 of the globe ; and we can already foresee 
the period when many wingless birds, large Cetacea, ond certain 
species of seals and otarios will have boon annihilated by man# 
— Comjptes liemlm de VAcad4mu des Sciences, May 10, 1875. 

On the Divelopment of ilie Pteropoda. By M. H. Fol. 

The vitcllus of the Pteropoda before fecundation is histologically 
a simple cell with a deposit of nutritive matter in its interior. This 
fecundated vitcllus is destitute of membrane and nucleus. It is 
composed of a formative or protoplasmic portion and of a nutritive 
portion composed of a network of protophism, in the meshes of 
which the nutritive globules occur. Tn the ocuitre of the formative 
part there is a star formed by the granules of tlio protoplasm ar- 
ranged in diverging straight lines. The rays of this star stretch to 
the limit of the formative jiortion ; and the nutritive globules arrange 
themselves in lines. 

After the egress of tlie so-called oorpusdo of direction, a nucleus 
appears in the centre of the star, which is effaced in proportion to 
the growth of this nucleus. The granules and the globules of 
the vitellus cease to be in lines. Before each segmentation the 
nucleus disappears, to bo replaced by two molecular stars wdiich ori- 
ginate in its interior. The centre of each of these stars may be 
regarded as a centre of attmetion ; and all tho vitelline substance 
obeys this attraction. After segmentation, a nucleus reappears in 
the middle of each star, and the vitelline substance remains at rest. 

The result of segraoiitation, which differs little fiom the recog- 
nized types of the Gasteropoda, is the development of a nutritive 
liortion, composed of three largo spheres, and of a formative moiety, of 
transparent sphemlos. Afterwards tlie nutritive cells divide, pro- 
ducing a superficial layer of little cells, which in tho ond envelop tho 
three large nutritive spheres and constitute the ectoderm. The 
fourth of the large central spheres, entirely composed of protoplasm, 
divides completely and rauses a thickening of the ectodermic layer. 
This region corresponds to tho lower extremity of the larva. The 
line of iunotion of the three nutritive spborules coincides with the 



440 


Mtscellaneom. 


aboral axis of the larva. The ectoderm closes up in the lost place 
at the point of union of the three spheres, a point which may coin- 
fide either with the aboral or with the oral pole of the larva. I 
am in favour of tlio latter alternative. 

The embryonic devclopmentof the Gymnosomes forms a transition 
between that of the Thecosomcjs, which 1 have just recapitulated, 
and that of tlie Hetcropoda, between the formation of the embryonic 
lamellm by envelopment and their formation by invagination. 

The digestive cavity is formed by a simple ditferontiation of the 
mass of nutritive or central cells. From this results a completely 
closed trilobate cavity. From the median lobe proceeds the diges- 
tive tube ; from the lateral lobes the nutritive sfics. The cells com- 
posing the walls of this cuvit}^ dosoond directly from the nutritive or 
central cells of the embryo ; they are small and numerous round the 
median cavnty ; cuneiform, and composed in great part of nutritive 
substance round the lateral cavities. The median portion lengthens 
to form the stomach and the intestine. An invagination of the ecto- 
derm, starting from the point wliere this lamella has closed up, de- 
scends to meet the stomach, with wliich it unites. This invagination 
represents tho mouth and oesophagus ; the point of junction the 
cardia. It represents in front a diverticulum which gives origin to 
the radula. This development of the digestive tube agrees point by 
point with what we know of the development of tho liotifora. 

The first cilia which appear arc motor}' ; they are in small tufts 
on a circular zone on a level with the mouth ; then a band of small 
cilia grows below the larger ones and serves to convey the nutritive 
particles to the mouth. 

The foot has its origin in a thickening of the ectoderm, which 
occupies the greater part of the ventral surface of the embryo. It 
nllerwards takes the form of a htimp, and then that of a horizontal 
tongue, which sometimes bears an o|>erculum on its lower side. It 
dirides into a median lobe and two lateral ones, which become the 
swimming-organs. 

The pallial cavity is formed by sinking-in of the tictoderm between 
the edge of tho shell and the neck of the larva, always on the right 
of the anus whatever may be the position of the latter. 

The larvae of the Pteropoda have two contractile sinuses, situated 
the one at the foot and the other in the dorsal region, which send 
from one to the other the liquid contained in the cavity of the body. 
Neither of these sinuses can be compared to those of the embryo of 
the Linutces, The cephalic sinus of the lAmam corresponds to fldl 
the median portion of the velum and to the whole don^ region of 
tho embryos of the Pteropoda. The oontraotile sinus of the foot of 
the Limewes is situated at the extremity, and not at the base of the 
foot os in the Pteropoda. 

The^^dnoy is formed at the expense of the ectoderm, and the 
heart by the differentiation of a mass of cells of the mesoderm. 
Tlie internal aperture of the renal canal opens outside the heart and 
into the pericardium when the latter is afterwards formed. The 
kidney heats with almost as much vivacity as the heart. The aorta 
and the art^es are formed by the differentiation of chains of meso- 
dermic cells. 
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The walls of the stomach are differentiated into two layers— an 
external one of muscular fibres, and an internal mucous layer ; this 
latter produces five homy teeth, preceded sometimes by the appear- 
ance of a single larval plate, lliie vitelline sacs, of which there are 
two at first, unite into one in the Orthoconcha* This sac, which 
opens into the dorsal part of the stomach, is absorbed and diminishes 
rapidly in the Hyaleaoe® ; on the contrary, it is developed in the 
Styliolacees and the Creseidem, where it seems to play, provisionally, 
the part of the liver. In every case it diminishes in proportion as 
the liver is developed. The liver is composed of small diverticula of 
the wall of the stomach. Tho nutritive sues have nothing to do with 
the formation of this organ. 

The otocysts are formed early, in the midst of a layer produced by 
a doubling of the ectoderm still composed of large embryonic cells. 
The otolith originates in the thickness of the wall of the vesicle, 
aud falls afterwards into its cavity. In the TAmacen and the Cepha- 
lopoda the otocyst is formed by an invagination of the ectoderm 
already composed of very small cylindrical cells. Tho size of the 
embryonic cells of the generative layer seems to be in this case, as 
in many otheis, the cause which determines the mode of formation 
of an organ by invagination or by simple folding. 

The nervous system is composed of a cephalic nervous mass and of 
a suboQsophagoal mass. The former is formed by a double invagina- 
tion of the ectoderm of the cephalic region in tho area circumscribed 
by the velum ; the mode of formation of the second has not been 
observed in the Pteropoda. 

The appearance of tho shell is preceded by the formation of an 
invagination of the ectodenn a little in front of the aboral pole. 
This preconchylian invagination turns round ; and the first rudiment 
of the sheU appears on the projection tlius formed. In exceptional 
or abnormal oases tliis invagination does not turn round, or rather it 
is reformed after having disappeared. Its existence is incompatible 
with that of an external shell and vice versd. It is tho point of de- 

C ' ure of tho band which secretes the shell ring by ring, and which 
raes the margin of the mantle. The first part of the shell, that 
which the larva inhabits, often differs from the portion which is 
added later on ; it may persist, fall or break off ; and it has famished 
me with characters which have enabled me to subdivide the sub- 
order of the Thecosomatous Pteropoda, The existence of the pre- 
oonchylian invagination cannot be satisfactorily explained by purely 
^ysiological causes ; it seems, then, to have hereditary causes, and 
may morphologically bo compared to tho conchy lian invagination of 
the moUusks with internal shells, which invagination I have studied 
in Sqnah aud the Limax, The existence and signification of that 
invagination in the Gephalophora, the Cephalopoda, and the Lamel- 
libranohiata have been gradually cleared up by Lcroboullet, Bemper, 
Solensky, Ray Lankester, and myself. 

The sexuil products originate at the expense of the endodarm. 
Sexuality can only be attributed to one embryonic lamella. — C(mpH$ 
January 18, 1876, p. 196. 

Ann^ <fe Mag, N, Hist, Ser. 4, Vol, xv. 
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Notes on an Examination of four Species of Chitons, with jReferenee 
to Posterior Orifices. By William H. Ball. 

1. Stimpsoniella Emersonii, 

Two Bpecimens. 

The large and fine specimen from the Gulf of Rt. Lawrence pre- 
Bented a posterior and terminal anus of large size, but with the edges 
not elevated into a papilla. The head of an ordinary pin could be 
inserted into it without violence. 

The oriiloes of tlie ovaries, bilaterally symmetrical, were situated 
just behind, and, as it wore, under the shadow of, the last hranohia on 
each side. There wore two fenestra^ on each side of the anterior, a 
little further towards the girdle and a little larger than the posterior. 

This species resembles in most particulars the Symmetro(jephyrus 
Pallasii of MiddendorfF ; and it would seem that his ungainly sub- 
generic or generic name should be adoph^d. The hairs art^ precisely 
similar in both species, as are the branchim. The inscrtion-platos 
also agree, according to Dr. Carpenter, who examined a series from 
a specimen obtained by me in the Aleutian Islands. The principal 
differences, besides the larger size of S. Pallasii, are as follows : — Tn 
the latter the hairs are more closely set, the texture of the epidermis 
is thicker and harder, the points of the valves are more nearly 
covered, and the skin is smoothly rounded over the back, not show- 
ing any thing of the form of the valves as is the case in S, Emersonii. 
I think also tho valves are smaller, in proportion to the size of tho 
animal, in Pallasii than in Emersonii. 

2. Toiiicdla marmoreay Fabr. 

This species showed a clearly deflnc'd posterior and terminal vent. 
The fenestra? of the ovaries wore symmetrical on each side ; but the 
branchiaB pass behind them and conceal them. They are yory small ; 
and I could not detect more than ono on each side, though fresh spe- 
cimens, not hardened and contracted by alcohol, might show more. 

Trachyfiermon alhm, Linn. 

The same remarks apply to this species. The vent was terminal, 
and on a papilla. 

4. Trachydermon ruber, Linn. 

Three specimens examined. 

These specimens were much hardened by alcohol. Removing the 
platos from above and then the inner lining membrane, beneath the 
large and well-filled ovaries the intestinal canal is seen, terminatii^ 
in the median line posteriorly. From the outside tho anus was not 
perceptible in the smaller specimens. By carefully turning back the 
outer edge of the girdle in the largest specimen, after removing the 
posterior plaices, but without touching the animal with the diaaecting- 
knife, the anus was perceptible, with a pellet of fmees impacted in 
the opening. It is very small, exactly in tho median Kne behind, and 
not on a papilla. Tt is also a liltlo higher up tlian in the other species. 
The ‘‘ cancjollatod si>aoe” noticed by Mr. Emerton (as per notice in 
Ann. & Mag. ^^at. Hist., March 1874, p. 121) on each side behind 
the branchise is a fold or groove containing tho ovarian feneetree. 
Th<‘re were in this specimen three fencstrte on each side ; but according 
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to Dr. Carpenter the number is variable, Prof. Verrill having counted 
from four to six in some B|)ecimens. Those fenestrm in this 8^>acies 
are more complicated than in most chitons which 1 have examined. 

I have never been able to satisfy myself that there is a true oviduct ; 
and it may be that the ova are dehiHCont in the perivisceral cavity, 
and may be expeUed through the fenestra?, as they are through the 
analogous “ oviducts or segmental organs ” of bra(ihioi>ods. 

The fact that the ovarian openings are not simple apertures was 
noticed by me in dissecting chitons in I8b9, but I am not aware that 
attention had been previously called to this fact in print. Their posi- 
tion had been previously known ; but it is not uniform in all chitons. 
In some the fenestr® are close to the anus and single on each 
side ; and it has been stated that the ovary of one side is sometimes 
abortive. This last I have not yet observed in any species which I 
have dissected. — Bulletin of the Essex Institute^ vol. vi., Aug. 1874, 

Boreal and Arctic /Shells/^ 

We beg to call the attention of our readers to the following c*ommu- 
nication received from the Secretary to the Smithsonian Institution. 

To the Eilitors of the Annals and Magazine of Natural History, 

Smithnouian InHtitution, 
Washington, D. C., March 10, 1875, 

Dsak Bibs, — Mr. W. H. Ball has boon engaged since 1805, under 
the auspices of the Smithsonian Institution, in prosecuting researches 
in regard to the marine invertebrates of tlie region lying between 
America and Asia, from latitude 50^’ to latitude 70® N., including 
the coasts of Russian America, tho Aleutian Islands, Behring Sea 
and Strait, and the Arctic Ocean north of tho Strait. He is now 
occupied in working up his collections at the Institution, with special 
reference to correlating the species of the Arctic fauna, and their 
relation to those of both the Atlantic and Pacific seas. 

The Smithsonian Institution is desirous of obtaining suitable 
material for his comparisons, especially from tho coasts of Greenland, 
Spitzbergen, Norway, and Sweden, the northern coast of Russia, and, 
in gonei^, the boreal seas of Europe. While any and all marine in- 
vertebrates will bo acceptable, Mr. Dull at present is especially anxious 
to secure, as soon as possible, all the arctic and boreal species of Tuni- 
oates and of Shells, and especially such as contain the animal, either 
dry (if Gasteropoda) or preferably in alcohol, and for the commoner 
species large series and from as many different localities as possible. 

In return for such contributions the Institutiop offers a series 
fromMr. DalFsvei^ extensive collections, which will be supplemented, 
if necessary, by duplioates fri)m the collections of the U.S. Fish Com- 
mission made on the east ooast of the United Btates, and identiffed 
by Prof. A. E. Verrill and other ooUaborateurs of the Commission. 
Any valuable specimens which may be lent for examination will 
be carefully preserved, and returned at as early date as possible. 
Specimens may be sent through any of the European agents of 
the Smithsonian Institution, Very respectfully, 

Joseph Henhy, Secretary S. 1. 



444 


INDEX TO VOL. XV. 


Achiuotypa, characters of the new 
genua, 71. 

Acridura, description of the now 
genus. 398. 

Acryptolaria, description of the now 
genus, 172. 

Actiniie of the oceanic coasts of 
France, on the, 378. 

Actinura, new species of, 402. 

Admete, new species of, 420. 

AScidiuin, now species of, 80. 

ASthopyga, new species of, 400, 

Agaricus, now species of, 41. 

Agaristideci, on certain genera of, 185. 

Agassiz, A., on the emhryoh^y t»f 
the Otenophora, 87 ; on K()wa- 
levsky’s researches in embryology, 
92. 

Aloctx), new spocios of, 124. 

Allman, Prof., on the structure and 
development of Myrioth(ila, 297. 

Amblvopus, new species of, 1-17. 

Amojoa, new species of, 100 ; on the 
mode in which it takes its food, 
282. 

Amphioxus lanceolatus, on the brain 
and skull of, 226. 

Anpuillulide, on a new, 342. 

Animals, general review of the first 
embryologicaJ processes of, 15. 

Annelida and Vertebrata, on the re- 
tionship of the, 94. 

Anolidm, on the, 270. 

Antirrhaea, new species of, 222. 

Araeotanjmus, description of the new 
genus, ^>4. 

Area centrota, on the occurrence of, 
in a living state, 61. 

Ascobolus, new species of, 89. 

Atteria, new species of, 342. 

Atthey, T., on Utenodus obliquus and 
PaliBoniscus Hanco<‘Jri, 309. 

Aiilo^oraarochnoidea, description of, 

Ilelfour, I. B., on the flora of llodri- 
guez, 866. 

Barrois, J., on the embryogeny of the 
NemertiauB, JlOl. 


Bathyporeia, on the genus, 74. 

Batrachians, on a new ffenus of, 128 ; 
on the development of the teeth of, 
168 ; on the discovery of true, in 
palmozoic rocks, 283. 

Bob(*li8, now species of, 73. 

Bela, new species of, 410. 

Belemnia, new species of, 339. 

Berkeley, llev. M. J., on British 
Fungi, 28. 

Birds, new, 400. 

Bone-caves, on some, 148. 

Books, new: — The Excavation in the 
Kessler! och near Thayingen, 148 ; 
Heim’s “ Find ” of tne lieindeer 
Period, 149: Kareten’s Studies of 
the Primeval History of Man, 160; 
Newton’s Zoology, Wilson’s 
Huide to Zoolo^, ibid . ; Bmssina’s 
Fossil Inland Shells from Dalmatia, 
Croatia, and Slavonia, 434. 

Broome, C. E., on British Fungi, 
28. 

Bnccinum, new species of, 424. 

Butler, A. G., on certain genera of 
Agaristidie, with descriptions of 
new species, 136; on new genera 
^d ^ Lepidoptera, 222, 

Caicispongiaa, on the, 1, 

Cambridge, Kev. 0. Pm on a new 
species of Liphiatius, 249. 

Oamium, new species of, 51. 

Carpenter, Dr. W. B., on the nature 
of the sea^bottom, 286. 

Carter, H. J., on the genua Bossella, 
with descriptions of new s{»eoies, 
118: onHyalonemaoebueiiBe,888; 
on Labnria hemisphaerica, 3^. 

Oastreoane. Count F., on the IHa<* 
tomeie of the Carboxiiferoui period, 
164. 

Cephalopoda, on the embryological 
developmeiit of the, 98, 209, 817. 

Oeramopor^ new spedes of, 182. 

CeratoduB Forsteri and 0. miolepis, 
note on, 368. 

(Y'roplesis, new speciefl of, 66, 



INDEX. 


445 


Cliiotofltagiiie, cbmacier^f of the new 
genua, 0D. 

Cheitolepia, on the atructure and 
ajatematic position of, 237, 

Chitons, on acme species of, 442. 

Oladocera, on the dimorphic deve- 
lopment and alternation of gene- 
rations in the, 371. 

CloBterus, new species of, 413. 

Oocytia, new species of, 144. 

Coleoptara, new genera and species 
of, 50, mi, 403. 

Collett, R., on n new Motella, 82. 

Constantia, description of the new 
genus, 281. 

Corestetha, characters of the new 
genus, 64. 

Ch^enes, new species of, 70. 

Crustacea, new species of, 41 ; new 
exotic sessiie-oyed, 184. 

Otenodus cristatus, observations on, 
486. 


Kleotris, new species of, 147. 

Embryology, researches in, 1, 83, 
87,02, 07,209, 801, 817,373. 

Enienica, characters of, 62. 

Entomostraca, on the palaaozoic bi- 
valvod, 62. 

Etberidffe, R., jun., on a new genus 
of Polyzoa, 48 ; on Carboniferous 
Ijamembranchiata, 427. 

Euctenogobius, new species of, 145. 

Eucyclopb^a, characters of the new 
genus, 406. 

Eudianc^es, new species of, 60. 

Eunithen^ description of the new 
genus, 

Eusemia, new species of, 189. 

Eusyllis, on some species of 807. 

Eutnria, new species of, 42l. 

Fenesteila, new species of, 182. 

Ferguson, W., on a new genus of 
mtrachians, 128. 

Fischer, P., on the Aotmias of tho 


Otenodus obliquus, on the articular 
bone and vomerine teeth of, 300, 

Ctenophora, on the embryology of 
the, 87. 

Oulex mosqidto, on the auditory 
apparatus of the, 840. 

Cyclomera, new species of, 400, 

Oylindrosporium, new species of, 34. 

Cyphella. new species of, 32. 

Cytherella, new species of, 67. 

Dali, W. H,, on some species of 
Chitons, 44k 

Daptonura, new species of, 224. 

Deidamia, on the genus, 181. 

Dexamine, new species of, 184. 

Diatomess, on the, of the Carbonife- 


rous period, 164. 

Diatoms, on the motive power of, 234. 

Dicssura, new species of. 401. 

Distomum, on the development and 
migradcms of species of 162. 

Drepanophorus spectabilis, on the 
anatomy of, 871. 

Drymooatiqihus, new species of, 401, 

Imowsky, Dr. B. N., on the Gam- 
maridsi of J.xace Baikal, 280. 

Dyaooladus, description of the new 
fluntts, 411. 

Eiminida, on the circulatory appara- 
tus of the, 84. 

Eotinope, characters of the new 
genus, 60» 

E&, on the reproductive organs of 
^e, 804. 

Elaptus, new species of, 00, 


oceanic coasts of France, 878. 

Fishes, new species of, 78, 82, 144, 
268; on the geographical distri- 
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